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PREFACE

The Chicopee River watershed has a drailnage area of 721 square miles
and i1s located in central Massachusetts. The flood control system for
the watershed described in thils manual consists of Barre Falls Dam in
Barre, Conant Brook Dam in Mouson and £ive local protection projects.
The five local protection projects are located in Ware, West Warren,
Palmer (Three Rivers), Chicopee Falls and Chicopee.

This Appendix of the Connecticut River Master Manual of Water Control
includes a description of the watershed, hydrologic, climatological
and flood data, together with project descriptions and regulation
procedures for Corps reservolirs. 1In addition to setting forth a
method of water control, the manual will serve as a referenck source
for future studies. ‘ '

The manual is divided into seven chapters: Introduction, Management,
Hydrometeorolvgy, Communications, Hydrologic Forecasts, Reservoir
Regulation and Hydrologic Equipment. The setup of chapters allows
the reader to obtain desired general background information on any
particular aspect of each project.

Pertinent data on the hydrologic information of the Chicopee River
watershed, Barre Falls Dam and Conant Brook Dam are shown on pages i,
ii, 1ii, respectively, at the front of the manual.

The chapter on reservoir regulation contains detailed procedures and
information necessary for regulating the protective works to provide
protection for downstream communities on the Ware, Chicopee and
Connecticut Rivers.
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Watershed Reservoir

Connecticut River

Ompompanoosuc R. Union Village

Ottauquechee River  North Haretland

Black River North Springfield
West River Ball Mountain

: Townshend
Ashuelot River Surry Mountain

Otter Brook

Millers Riverl Birch Hill
‘ Tully
Chicopee River Barre Falls
Conant Brook
Westfield River Knightville
Littleville
Farmington River Colebrook River
' Mad River

Sucker Brook

Status

Started

Completed 1950
{Revised 1971)

Completed 1969
Completed 1968

Completed 1965
(Revised 1973)

Completed 1962
(Revised 1972)

Completed 1950
(Revised 1974)

Completed 1964
(Revised 1979)

Completed 1967
(Revised 1978)

Completed 1970
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August 1978

PERTINENT DATA
CHICQPEE RIVER WATERSHED
HYDROLQGIC INFORMATION

DRATNAGE ARFA

Mainstem - Chicopee River , Square Miles
Chicopee River at Three Rivers 688
Broad Brook at mouth 15
Twelve Mile Brook at mouth 14
Chicopee River at Indian Orchard 703
Fuller Brook at mouth 14
Chicopee River at mouth 721
Tributaries
Ware River
East Branch 38
West Branch 16
Ware River at Barre Falls Dam . 55
Burnshirt River at mouth 31
Ware River at Coldbrook (MDC Intake) g7
Prince River at mouth 14
Ware River at Barre Plains (Rte 32 Hwy Bridge) 115
Moose Brook at mouth 10
Ware River at Ware (Ware Ind. Co., Dam) 170
Muddy Brook at mouth 19
Ware River at Gibbs Crossing (USGS Gage) 199
Swift River at Quabbin Reservoir 186
Swift River at mouth 216
Jabish Broock at mouth 19
Ware River at mouth of the Swift River 216
Ware River at the mouth 435
Quaboag River
Sevenmile River at mouth 41
Fivemile River at mouth 24
Quaboag River at West Brookfield 96
Quaboag River at West Warren (W. Warren Iad. Co.} 143
Mill Brook at mouth 14
Chicopee Brook at mouth 16
Conant Brook at mouth 9
Quahoag River at mouth of Chicopee Brook 180
Quaboag River at Palmer 203
Quabgag River at mouth 219
Barre Falls Dam Chicopee River Westover Field
Precipitation Magsachusetts @ Ware, Massachusetts Massachusetts
(Inches} (Inches) {Inches)
Mean Annual 39.4 44,7 44,9
Maximum Annual T 53.6 (1975) 60.0 (1955} 53.4 {(1955)
Minimum Annual 26.2 (1965) 26.4 (1965} 34,3 (1957)
Years of Record 18 49 22 (piscontinued after 1963)

(through 1976)

WATER EQUIVALENT IN SNOW COVER
{(Based on Corps of Engineexrs surveys 1%58-1978)

Mean Maximum _Minimum
(inches) (inches) {inches)
1 February 2.2 4.6 .0
15 February 2,9 6.2 6.0
1 March 3.1 6.4 a.0
15 March 2.7 6.1 0.0
1 April 1.2 4.1 0.0
15 Arpil a.1 0.7 0.¢
USGS GAGES Drainage Area Tributary Period of Record
{sq. mi.) .
Ware River near Barre 55.0 Ware 1946 - Present
Ware River at Coldbrook 96.8 Ware 1928 - Present
Ware River at Gibbs Crossing 199.9 Ware 1912 -~ Present
Hop Brook mnear New Salem 3.4 Swift 1947 - Present
E. Branch Swift River near Hardwick 43,7 Swift 1437 ~ Present
Swift River at West Ware 188.0 Swift 1910 - Present
Sevenmile River near Spencer 8.6 Quaboag 1960 -~ Prasent
Quaboag River at West Brimfield 151.0 Quaboag 1909 - Present
Chicopee River at Indian Orchard 688.0 Chicopee 193% - Present
Chicopee River at Bircham Bend 703.0 Chicopee 1928 - 1938
PEAK FLOWS
Chicepee River at Swift River
Indtan Orchard, Mass. at Ware, Mass.
Date CFS CSM Date CFs CSM
21 Sep 1938 45,200 66 19 Mar 1936 7,590 40
19 Aug 1955 40,500 59 22 Sep 1938 5,540 29
19 Mar 1936 0,400 30
Quaboag River at Ware River
W, Brimfield, Mass. at Gibbs Crossing, Mass.
Date CFS CSM Date CFS CSM
19 Aug 1955 12,800 21 Sep 1938 22,700 114
21 Sep 1938 8,470 19 Aug 1955 12,200 61
19 Mar 1936 ~ - —3;620 CTY Mar Y936 UIT,200 T Re T T T
ANNUAL RUNOFF*
Chicopee River nr Quaboag River ar
Indian Orchard, Mass. W. Brimfield, Mass.,
CFS Inches Year CFs Inches Year
Mean 201 18 (50 vrs) 241 22 (65 vyrs)
Maximum 1952 39 1966 430 39 1938
Minimum 376 7.5 1938 104 9.4 193G, 65
Swift River nr Ware River nr
Ware, Mass. Gibbs Crossing
CFS Inches Year CFS Inches Year
Mean 188 14 (65 vyrs) 288 20 (66 vrs)
Maximum 497 36 1938 581 40 1938
Minimum 31 2.3 1945 105 7.2 1965

*Through Water Year 1977

FLOOD ROUTING COEFFICIENTS

River Miles

Reach Routing Coefficient Between Points
Barre Falls to Coldbrook 3/1 - 3 hr. 4,2
Coldbrook to Barre Plains /1 3.3
Barre Plains to Gibbs Crossing 5/3 17.2
Gibbs Crossing to Three Rivers 3/1 2.8
Conant Brook to Three Rivers 4/1 18.0
Three Rivers to Indian Orchard 3/1 1¢.8
Indian Orchard te Mouth of Chicopee 3/1 7.2
HI0H FLOW TRAVEL TIMES Total Hours From
: Barre Falls Dam
Coldbrook 3-4
Barre Plainsg 5-7
Gikbs Crossing 15-16
Three Rivers 18--20
Tndian COrchard 21

Mouth of Chicopee 22-26
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PERTINENT DNATA
BARRE FALLS DAM
TOCATION Ware River; Barre, Massachusetts

DRAINAGE AREA 55 Square Miles

,STORAGE USE3 Flood Control

RESERVOIR STORAGE

FElevation Stage Area
(ft msl) (ft) (acres)

Inlet Elevation 761 . n N
Spillway Crest 8n7 46 1,400
Maximum Surcharge 825 64 2,950
Top of Dam _ 830 69 -
EMRANKMENT FFRATIRES
Type Main Dam - Rolled earth fill with rock protection
Length (feet) 885
Top Width {(feet) 25
Top Elev., (ft msl) 83n
Max. Height (ft)} 69
SPTILLWAY
Location Right abutment of the dam
Type Uncontrolled ogee weir, chute spillway in rock
Grest Length (feet) (4]
Crest Elev. (ft msl) 8n7
Max. Surcharge (ft) 18.0
Maximum Discharge
Capacitv {(cfs) 14,300

SPILLWAY DESIGN FLOOD

Original Design

Peak Inflow (cfs) 68, 300"
Peak Outflow (cfs) 16,300 (spillway only)
Volume Runoff (Ac. Ft.) 62,300

NUTLET WORKS

Tyne Horseshoe conduit

Tunnel Inside 9'8'" diameter

Tunnel Length (ft) 250

Service Gate Type FElectrically operated gear driven sluice
Size Two 4.5' wide x 9.0' high

Emergency Gate Type None

Dowvnstream Channel

Capacitv (cfs) 1,nn0

Discharge Cap. at

Snillway Crest (cfs) 3,000

LAND ACQUISITION

L "
L

Guide Taking Line 815 £t msl (both fee and easement) )
Fee (acres) 557
Easement (acres) 1,868

MAXTMUM POOL OF RECORD

Date April 1960
Stage {(feet) 36.5
Flevation (ft msl) 797.9

Percent Full 50
INIT RUNOFF
One Inch Runoff (Ac. Ft.) 2,935

OPERATING TIME

onen/close all gates 1 foot/min

PROJECT COST (THROUGH FY 1977) 81,948,000

DATE OF COMPLETION July 1958

MATNTAINED RY New FEngland Division, Corps of Engineers

Juiv 1973

Capacity
Inches on
Acre-Feet Drainage Area
0 8]
24,000 R.z
63,000 21.5
Nikes
3
3,215 {(toral)
15
230
48

1973 Studies

61,000
14,800
55,500
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LOCAT]ON

'DRAINAGE AREA

STORAGE USES

" RESERYOIR STORAGE

Anvert.

Spillway Crest
Maximum Surcharge
Top of Dam -

EMBANKMENT FEATURES

-Type
oL Length . .
- Top Width {feet)

Top Elevation (ft msl)
Maximum Height (feet)
Volume (cubic yards)
Dike

SPILLWAY

.Location

Type

Lrest Length

Crest Elevation
Surcharge Elevation

SPTLLWAY DESIGN FLOOD

Peak-Inflow (cfs)

‘Peak Outfiow {(cfs)
Volume Runoff (acre-feet)

OUTLET WORKS

Type

Tunnel Diameter
Tunne! Length (feet)
Service Gate, Type

Downstream Channel Capacity
Discharge at Spillway Crest

LAND ACQUISITION

PERTINENT DATA
CONANT BROOK DAM

Conant Brook; Monson, Massachusetts

7.8 Square Miles

Filocd Control

Capacity
Inches on
Orainage
Elevation Stage Area Acre-Feet Area
th, mgTT (ft) {acres)
694 0 0 0
757 63 158 3,750 9.0
766 72 216 5,400 13.0
771 77 - -

Earth w/rockfill slope protection

1,050
20

771

85
340,000

July 1978

One - 5,600 feet northeast of Dam; 980 feet long by 14 feet high

Right abutment
Ogee weir, chute spillway

100 feet
757 feet msl
766 feet msl

Original Design

11,900
10,750
9,650

Circular conduit

36 inches
hos

“ None
225 c¢fs
225 cfs

Fee Elevation (ft msl)

Fee (acres)
Easement (acres)

MAX1MUM PCOL OF RECORD

Date

Stage (feet)
Elevation (ft msT)
Percent Full

UNIT RUNOFF

0ne inch runoff

PROJECT COST (THROUGH FY 77)

‘DATE OF COMPLETION

- MAINTAINED BY

65
456
2

Feb. 1970
18

72

7

416 acre feet
- $2,950,000

1966

New England Division, Corps of Engineers



MANUAYL OF WATER CONTROL

CHICOPEE RIVER WATERSHED
MASSACHUSETTS

CHAPTER 1

INTRODUCTION

1.. REGULATION MANUAL

a. Authorization. This report is prepared pursuant to authority
contalned in ER 1110-2-240, dated 22 April 1970, Reservoir Regulation
and EM 1110-2-3600, dated 25 May 1959, which requires that manuals of
reservelr regulation for flood control, navigation or multipurpose res-
ervolrs be prepared whenever storage allocated to one or more of the
functions 1is the respounsibility of the Corps of Engineers. Require-
ments given in the draft of "A Guide for Preparing Water Control
Manuals for Lakes, Reservoirs, Locks and Dams, Hurricane Barriers,
Reregulating Structures, Controlled Channels and Floodways, Office,
Chief of Engineers," January 1973 were followed in the preparation of
this manual.

b. Purpose and Scope. This manual will serve as a gulde and
reference source for higher authority, reservoir regulation and
maintenance personnel in the New England Division Qffice, respective
project managers and other personnel who may become concerned with, or
responsible for, regulation of the reservoirs in the Chicopee River
watershed. Included in the manual are the following chapters:

(1) Introduction. A brief history of flood problems and
studies which led to the authorization of the Chicopee River watershed
flood contrel projects, including statistical data relative to popula-
tion, industry and agriculture, and a description of the physical
features of all Corps projects, Soil Conservation Service projects,
and signficant non-Federal projects.

(2) Management. A general description of the functional
responsibilities of the Corps in regard to regulation of the projects,
with a listing of all interagency coordinating agreements.

{3) Hydrometeorology. A general description of the watershed
and major tributaries, including topographic features and a general
coverage of the hydrologic and meteorologic data, i.e., temperature,
precipitation, snowfall, snow cover, storms, streamflow and floods.




(4) Communications and Data Collection. A brief description
of the means of reporting from field to office such as used by the
project managers during nonflood and flood periods, and of the river
reporting network and Automatic Hydrologilc Radio Reporting System.

(5) Hydrologlc Forecasts. A description of all forecasts
used by Reservoir Control Center personnel in regulating the projects
in the basin, including precipitation forecasts from the National
Weather Service and river predictions from the River Forecast Center
at Bioomfield, Connecticut and the Corps.

{6} Reservoir Repulation. A detailed discussion of the
regulation procedures and watershed flood control plan for the two
existing flood control dams.

(7) Hydrologic Equipment. A brief resume of hydrologic
equipment used and means of maintaining it.

c. Related manvals. Routine operations and maintenance activi-
ties at Barre Falls and Conant Brook Dams are performed by the project
managers at Barre Falls Dam and Westville Lake, respectively. These
managers function under the supervision of the Reservoir Branch of the
Operations Division which prepared the Operations and Maintenance
Manuals, June 1972, for Barre Falls Dam and Conant Brook Dam. These
manuals give essential operation and maintenance instructions to
operating personnel for the upkeep, repair, maintenance and operation
of project facilities.

2. PROJECT DESCRIPTIONS

a. Location. The Chicopee River watershed (plate G-3) 1s located
in central Massachusetts within the confines of Worcester, Franklin,
Hampshire and Hampden Counties. :

The Barre Falls Dam (plate G~60) is located in Barre, Massachu-
setts on the Ware River. The dam is about 32 miles upstream of the
confluence of the Ware and Swift Rivers and about 52 miles upstream of
the mouth of the Chicopee River.

Conant Brook Dam {plate G-61) is located on Conant Brook in the
town of Monson, Massachusetts. This location is about 7 river miles
from the Quaboag River, about 12 miles from the confluence of the
Quaboag and the Chicopee Rivers and nearly 30 river miles from the
mouth of the Chicopee River.

b. Purpose. Both Barre Falls and Comnant Brook Dams are operated
to reduce flood stages at downstream commnities within the watershed.
In addition Barre Falls helps to reduce flood stages along the Con~
necticut River.



c. Physical Components.

(1) Barre Falls Dam. Important project components consist
of a rolled earth and rockfill dam, a rock chute~type spillway with
concrete ogee weir, 3 dikes located in saddles in the rim of the
reservolir, outlet works, stotage capacity for flood control.

At spillway crest elevation, 807 feet msl, Barre Falls
Reservoir, a dry bed reservoir, has a capacity of 24,000 acre-feet,
equivalent to 8.2 inches of runoff from the contributing drainage area
of 55 square miles. When £illed to spillway crest, the reservoir will
have a surface area of about 1400 acres.

The dam embankment, 885 feet in length and maximum height of
60 feet above streambed consists of rock and earthfill and is shown on
plate G-7. The top of dam at elevation 830 feet msl provides 18 feet
of spillway surcharge and 5 feet of freehoard. A top width of 25 feet
accomodates a l6-foot paved access road, and the embankment slopes 1

on 2.0 on the downstream side and 1 on 2.5 on the upstream side of the
dam.

There are three dikes, with a maxioum height of 48 feet, which
total 3,215 feet in length. These dikes constructed of rolled rockfill
with an impervious fill upstream blanket, bring elevations up to 830
feet msl in three saddles along the southern rim of the reservoir.

The spillway is located on the right abutment adjacent to the
dam. Components of the spillway include the approach channel, dis-
charge channel and a 60 foot long concrete ogee welr with a fixed
crest at elevation 80Q7.0 feet msl (46-foot stage). Plan, profile and
cross section of the spillway are shown on plate G-8.

The outlet works are in the left abutment and consist of an
intake channel and a 97-8" diameter horseshoe conduit. The conduit is
250 feet long and discharges are controlled by two 4.5 foot wide by
9.0 foot high sluice gates controlled from the control tower. Plan
and sections of the outlet works are shown on plate G~7.

(2) Conant Brook Dam. The important physical components
include a rolled earth dam and dikes, a chute spillway composed of
a concrete ogee welr, outlet works, and storage capacity for flood

control. The General Plan for Conadt Brook Dam 1s shown- on Plate G-9.

At spillway crest (757 feet msl) Conant Brook Reservoir, a dry
bed reservoir, has a f£lood control atorage capacity of 3,740 acre-~feet,
equivalent to 9.0 inches of runcff from the countributing dralnage area
of 7.8 square miles. When filled to spillway crest, the reservoilr
will have a surface area of 158 acres.



The dam embankment, about 1,050 feet in length and naximum
height of 85 feet above streambed, comsists of rolled earthfill with
an impervious core and rock slope protection. The top of dam, eleva-
tion 771 feet, provides 9.0 feet of spiliway surcharge and 5.0 feet of
freeboard. The top width of 20 feet accommodates a lé-foot paved
access road and the embankment slopes vary from 1 on 3.0 to 1 on 2.5.

A rolled earthfill dike, located at the north end of the
reservoir, is 980 feet in length with a maximum height of 14 Eeet‘
the t0p of the dike is at elevation 771.

The spillway consists of an approach channel, a concrete ogee
welr located on the right bank and a discharge chamnel. The weir has
a length of 100 feet with a crest elevation of 757 feet msl. A plan
.and profile is shown on plate G-10.

The outlet works consist of an inlet channel, a single ungated
36 inch diameter condult with trash rack to prevent clogging and an
outlet channel, The intake channel (plate G-11) is 10 feet wide.
excavated in rock to elevation 694 feet msl.

THE FROJECT IS UNSTAFFED AND SELF REGULATING.

3. HISTORY OF PROJECTS

as Authorization. Barre Falls Dam and Reservoir was authorized
as a project for the Chicopee River watershed in the Flood Control Act
of 18 August 1941 (Public Law No. 228, 78th Congress) and 22 December
1944 (Public Law No. 534, 78th Congress).

Conant Brook Dam and Reservoilr was authorized by the Flood.Control
Act of 1960 (House Document 434, 86th Congress 2nd Session).

b. Construction. Construction on Barre Falls Dam was initiated
in 1936 and completed in May 1958. Construction on Conant Brook Dam
was initiated in 1964 and completed in September 1966.

¢« Corps of Engineers Local Protection Projects. There are five
local protection projects in Massachusetts in the Chicopee River
watershed. These projects are briefly discussed below and Table G-1
includes pertinent data.

(1) Chicopee. This local protection project, completed in
1958, is located in Chicopee, Massachusetts along the left bank of the
Connecticut River and right bank of the Chicopee River. Primarily, it
provides protéction against flood stages on the Comnecticut River,
‘with backwater up the lower Chicopee River. The project consists of
21,700 feet of earth levees and 3,200 feet of coricrete flood walls.
The system also includes 3 stoplog structures and 5 pumping stations



with appurtenant drainage structures. The project is designed to
protect against a flood discharge of 312,000 cfs which is about 15
percent greater than the March 1936 flood of record. Local interests
provided the lands, right-of-way, and relocations required for the
work and constructed the necessary sewerage facilities. General plans
for this project are shown on plate G-12.

(2) Chicopee Falls. This local protection project, completed
in 1965, is located on the left bank of the Chicopee River in Chicopee,
about 2-1/2 miles above the mcuth of the river. At this point, the
Chicopee River flows in a circuiltous direction - first, from east to
west, then south, and then again in a westerly direction.. The protec-
tion consists of 1,420 feet of concrete floodwalls and about 3,600
feet of earth dikes extending between the Chicopee Dam and high ground
owned by the ¥.S. Rubber Company. Tncluded in this improvement are
three' stoplog structures, two pumping stations (used to remove storm
water runoff and sewage into the Chicopee River during high flows) and
some channel alignment. The project is designed for a Chicopee River
discharge of 70,000 cfs, which. is the standard project flood modified
by Barre Falls and Conant Brook Reservoirs. General plans for the
local protection project' are shown on plate G-13.

-

(3) Three Rivers. This local protection project is located
at the confluence of the Chicopee, Quaboag and Ware Rivers in Palmer,
Massachusetts. Consisting of deepening and widening,. the channel -
improvement extends along the Chicopee River for about 2800 feet from
the New England Power Company to the confluence of the Chicopee, _
Quaboag and Ware Rivers. From this confluence, the project coutinues .
about 700 feet up the Ware and about 1400 feet up the Quaboag River.
The project also includes the removal and/or construction of several
appurtenant structures (i.e. bridges, dams, etc.). :

Due to the& channel restrictions caused by adjacent industrial
buildings and bridges, it was only economically feasible to design
this project for a flood of 50,000 cfs, equivalent to 72 percent of
the S8PF. This degree of protection is about 25 percent greater than
the maximum £lood of record modified by Conant Brook and Barre Falls.
Additional information on the project 1s shown on plates G-14 and
G-15.

{4) Ware. This local protection project, completed in
1959, is located in Ware on the Ware River about 21 miles northeast
of Springfield and 22 miles west of Worcester, Massachusetts. The
project consists of 11,800 feet of channel improvement {(straightening,
widening and deepening of the Ware River and lower Muddy Brook), thus
providing for a greater flow of water through the town. .The project
also includes the construction of two dikes about 1,100 feet in length
and the elimination of accumulated interior runoff by ’he'use of
portable pumps owned by the town. Protection is provified for an event
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PROJECT LOCATION

RIVER
CHANNEL IMPROVEMENTS
Lenght (ft)
Bottom Width (ft)
Side Slopes
DIKES
Length (ft)
Top Width (ft)
Side Slopes
FLOOD WALLS (ft)

INTERIOR DRAINAGE

MISC. FEATURES

PROJECT FLOOD (cfs)
FLOOD OF RECORD (cfs)
FREEBOARD (ft)

PROJECT COST(Th;u FY78)
DATE STARTED

DATE COM?L#TED

MAINTAINED BY

CHICOPEE, MA.

Connecticut and
Chicopee Rivers

3,200

5 pumping stationms,

‘modification and

addition to existing
drains ‘

3 stoplog structures

312,000

272,000 (Mar. 1936)

3 to 5
$1,988,000

1936

1941

City of Chicopee

TABLE G~1
PERTINENT DATA
LOCAL PROTECTION PROJECIS
CHICOPEE- RIVER WATERSHED

CHICOPEE FALLS, MA.

Chicopee River

3620
i3
lon2&1l on 2.5

1420

2 pumping stations,
modification and
addition to existing
drains

3 stop log structures
Channel widening and
deepening

70,000

42,500 (Sept. 1938)

3
$2,670;600
1963,
'215657'

City of Chicopee

PALMER, MA.
(THREE RIVERS)

Chicopee, Ware,
Quaboag Rivers

5200

80 to 200
varied

Channel widening
and deepening
50,000
35,500 {(Aug 1953)
$2,280,000
1964
1966

Comm., of Mass.

WARE, MA.

Ware River and
Muddy Brook

12,000
a0
1 on 2

1,800
18 and 4
lon2&!on8

New flap valve and

sluice gate

20,000 - 22,000

20,000-22,000(Sept 1938)

2
$485,00d
1958
1959

Town of Ware

W. WARREN, MA.

Cuaboag River

450

Modification and
addition to exist
drains

Stone slope bank
protection and
channel improvement

11,060

8300 (Aug 1955)

2.6 to 2.7

$454,000
1962
1963

Town of W. Warren

ing



equal to the flood of record (September 1938) of 20,000 cfs above
Muddy Brook, and 22,000 cfs below the brook. The general plan and
vicinity map for this project 1s shown on plate G-1l6.

(5) West Warren. This local protection project, completed
in 1963, provides protection for the highly Industrialized section of-
West Warren along the west bank of the Quaboag River.

The improvements consist of an earth and rockfill dike,

concrete floodwalls, channel improvements, reconstruction of an _
existing bridge, and the removal of two utility bridges. The project

provides protection for a standard project flood of 11,000 cfs which
is' 30 percent greater than the record f£lood of August 1955. Channel

improvements include deepening, widening and clearing of the existing
channel. Also, rock slope protection for the banks is provided at

many points along the river.

General plans for the West Warren local protection ake shown
on plate G-17 and profiles are shown on plate G-18.

d. Soll Conservation Service Proiects.

(1) General. The Soill Conservation Service (5CS) of the U.S.
Department of Agriculture has constructed flood protection projects.
throughout New England and in the Connecticut River basin. These
projects, authorized by the Watershed Protection and Flood Prevention
Act, Public Law 566, are assoclated with small watersheds up to 250,000
acres in area. Water impoundments under the act are limited to 12,500
acre-feet of flood storage and 25,000 acre~feet total storage.

SCS impoundment structures are regulated by an ungated
principal spilllway which i1s essentially an overflow weir, as shown
on plate G-19. The spilllway, located in the outlet structure, is
generally designed so that its outflow combined with flood storage
will control all events up to and including the 100-year storm.
Storms in excess of this will activate an emergency spillway, which
is generally a grassed earth spillway built at one or both ends of the
dam and discharging downstream from the toe of the retarding structure.

(2) Quaboag River Watershed. In the Quaboag River watershed,

the SCS has constructed or has prepared work plans for nine f£lood pro-
tection works. Pertinent data for these projects are listed in table

G=-2 and plate G-20 shows their locations.

e. Non-Federal Projects.

(1) Massachusetts Metropolitan District Commission Water

SuEElio



TARLE =2

¢S PROJECTS IN THE
AUABOAG RIVER WATERSHED

SCS  TMPOINIMENTS

. Principal Spiliwav Emergency Spiliway
Cire : River " hrainage Flood Ceontroi Storage Max., Discharge Capacity Design Capacity Storage(l) Construction(z)

Avea Acre/Feet . Inches CFS CsM CF§ CSM Purpoges Status

&q.mi. ) .
Maose~ Hill Shaw Brork ) 4.7 1537 £l 143 3n 7000 1490 S,F,R -
Rarsaenomd Rorsepond Brook 4.1 1306 6.4 105 26 ’ 3640 770 5,F,R C
Kictredge . Fivemile River 1.7 T 439 . 4.7 10n 51 4200 2470 S,F,R c
Rice " Trout Breck 3.4 1000 5.6 10R 32 3990 1170 . S,F -
Maadow * Sucker FHrook 6.3 2358 7.0 138 22 13309 - 2110 S,F,R -
Sacker © Sucker Brook 1.4 603 6.9 ‘61 38 3380 2110 S,F C
Lawharcan Lamberton Brook 4.6 803 - 3.4 268 61 7200 1640 S,¥ c

Total 26.2 8129 5.0 : ‘
3C5 CHANNEL iMPROVEMENT .
Site River Type of Improvement Construction
- - Status

E. Brookfield, Mass. E. Brookfield River ' Flood Wall C

1) § - Sediment, F - Flood Water, WS - Water Supply, R - Recreation.
Z) Construction Status 3 C - Constructed, Y

o~




(a) General. Large portions of the Swift and Ware
River watersheds are controlled by facilities of the Metropolitan
District Commission (MDC) of the Commonwealth of Massachusetts as a
source of water supply for metropolitanm Boston. These facilitiles
consist of the Coldbrook Intake in the Ware River and (Quabbin Reser-
volr in the Swift River wdatersheds. These projects, discussed in the
following paragraphs, control about 283 square miles of drainage area
in the two watersheds, and therefore have considerable impact on
discharges in the Chicopee River watershed.

(b) Coldbrook Diversion. The Coldbrook Diversion is
situated about 4 miles downstream of Bavve Falls Dam and controls 96.8
square miles of dralnage area of the Ware River. The function of this
structure is to normally divert water from the Ware River to Quabbin
Reservoir via the Quabbin Aqueduct. Diversion from Coldbroock may also
be directed to Wachusett Reservoir in Clinton, Massachusetts, 10 miles
northeast of Worcester via this same agueduct. This is not normally
done however, as it 1s MDC’s policy to store water taken from the Ware
River in Quabbin Reservolr prior to being released into the MDC water

supply. .

The normal diversion period is & months (1l December to
31 May)}, but may be extended to 8 months (15 October to 15 June) if
approved by the Massachusetts Board of Health. In addition to this
restriction, MDC is required by law to allow a minimum discharge of
132 cfs to pass the Coldbrook Intake for use by downstream interests.
During diversion, the minimum discharge is obtained by a siphon
arrangement which automatically divides the flow into two parts, with
the excess over 132 cfs belng diverted. Th maximum diversion capacity
to Quabbin via the aquaduct is 890 cfs, and combined capacity to both
Wachusetts and Quabbin Reservoirs is 2960 cfs. Discharges in both
directions are accomplished éntirely by gravity.

Discharge measurements for both diversion and riverflow
at Coldbrook Intake are obtained by recording flow meters. The eleva-
tion of all siphon crests is 650.35 msl (656.0 Boston City Base) with
an emergency spillway located on the left bank, 1 foot higher. A
schematic of the diversion apparatus is shown on plate G-21.

Headwater elevations may be obtained from a staff gage
installed by the Corps on the upstream side of a catwalk that crosses
the pool about 20 feet above the dam. The bottom of the staff gage is
set at spilllway crest elevation (651.35 msl). Stage and discharge
values for Coldbrook Intake are generally supplied by MDC persomnel
who are on duty B hours a day, Monday through Friday. During other

hours, river stages may be taken from the NED staff gage.



(¢) Quabbin Reservoir. The Quabbin Reservoir, shown on
plate G-22 impounds water fram 186 square miles of the Swift River
watershed and, when Coldbrook is diverting, 96.8 square miles of the
Ware River. Minimum downstream flow requirements were established by
a U.S. Supreme Court decisior: responding to a suit brought by the
State of Connecticut enjoining the Commonwealth of Massachusetts from
diverting water fros the Connecticut River basin. As a result, during
the period 1 June to 30 November, average minimum flow requirements
for the Swift River downstream of Windsor Dam will be 110 cfa (71 mgd)
when the flow on the Connecticut River at Montague City 1s 4,650 cfs
or less. During this period, when the flow at Montague City is
between 4,650 and 4,900 cfs the average minimum flow downstream will
be 70 cfs (45 mgd). At all other times, Quabbin Reservoir will pass
an average minimum flow of 32 cfs (20 mgd). These minimum discharges
are made through outlet works, which include a hydroelectric station
at the foot of the dam. '

The overflow spillway of Quabbin Reserveoir is located
beyond a knoll on the eastern end of Windsor Dam. Spillway crest
elevation is at 530 feet above Boston City Datum (BCD) or 524.4 feet
msl, and total spillway length is 400 feet. Thirty feet of spillway
is depressed to 528 feet BCD to allow drawdown of the reserveir in
anticipation of spring snowmelt. Stoplogs are then placed along this
depressed length once the pool has been lowered. A spillway rating
curve with all stoplogs in place is shown on plate G-23 and a photo-
graph of the Quabbin spillway is shown on plate G-24. In the south-
eastern corner of the reservoir, releases are made from Quabbin to
Wachusett Reservolr via the Quabbin aqueduct. This aqueduct, a
13-foot high and 24.6 mile long arch-shaped tunnel excavated in rock,
is capable of discharging 925 cfs when Quabbin levels are at spillway
crest. Pertinent data on Quabbin Reservoir is shown on table G~3.

f. Modification to Authorization. There have been no modifica-
tions to the authorized project plams of Barre Falls or Conant Brook

dams .

g+ Previous Reports. Public Law 738, 74th Congress, approved
22 June 1936, authorized a lO0-reservolr system for the Connecticut
River Basin in New Hampshire and Vermont as set forth in House Docu-
ment 412, 74th Congress, 17 February 1936, " . . . in the interest of
flood control, power development and navigation . . ." .

Public Law 761, 75th Congress, passed 28 June 1939, approved a
comprehensive plan for flood control and other purposes as set forth
in House Document 455, 75th Congress. This document increased the
reservoirs in the comprehensive plan to twenty, with ten alternatives,
and also authorized seven local protection works. The Chicopee Local
Protection Project was included in this plan. :

10



Location
Owner

Drainage Area
Project Features

a, Winsor Dam
§Y
(2)
(3)
(4)

(5)
Goodnough Dike

(1)
(2)
(3).
(4)
(5)

Quabbin Spillway

Type
Length
Maximum Height

Volume

Type

Length .
Maximum Height
Top Elevation
Volume

Co

'(1) Top Elevation
(2) Crest Length

Storage

(1) Volume
{2} Reservoir Area

Date of Complétion

TABLE G-3.

PERTINENT DATA

_QUABBIN RESERVOIR.

Top Elevation

- 544,4 feet msl =
Boston City Datum (BCD)"

.524 4 feet msl

11

Belchertown, Hardwick,'NéﬁASaiem,

Pelham, Petersham, Shutesbury, Ware

Mass.
Commission (MDC)

186 Square Miles

Rock and Earthfill
2340 feet :
170 feet

4 million cubic yards.

Rock and Earthfill
2140 feet

135 feet.
544 .4 feet msl
2,5 million cuble- yards

530 Ft
400 feet

1,300,000 A.F. (131 inches of R 0.)

39 4 Sq. Mi.

1936

=-550 Ft,

Metropolitan District

550 feet above

(ﬁébgl‘

Cong
[oL N

(BCD). -



Public Law 22, 77th Congress, passed 18 August 1941, authorized
construction of the reservoirs of the comprehensive plan approved by
the 1938 act, and modified the plan to include the works recommended
by the Chief of Engineers in House Document 724, 76th Congress, 3rd
Session. Included in these modifications were plans for the construc-
tion of Barre Falls Dam on the Ware River and West Broockfield Dam on
the Quaboag River.

Public Law 858, 80th Congress, 2nd Session, 30 June 1948 - Section
205 of this Act authorizes the Secretary of the Army to allot money
for the construction of small flood control projects not specifically
authorized by Congress. A limit of $100,000 was originally set for
the expenditure on any one project; however, this figure has been
amended and now stands at $2 million. For areas which had been
declared disaster areas within the 5 years prior to project author-
ization by the Chief of Engineers, an amount of $3 million may be
allotted. Studies of projects under this authority must be initiated
by local interests and assurances of local cooperation and cost~sharing
mist be made by them before appropriation of Federal funds for con-
struction can be allotted. Projects undertaken under this authority
are commonly called "205 Projects". The local protection projects at
Ware and West Warren are 205 Projects.

The New England-New York Interagency Committee (NENYIAC),
organized at the direction of the President of the United States on
9 October 1950, made a comprehensive survey of the land, water and
related resources of the New England-New York area. The Committee,
comprised of six Federal agencies: Departments of Army; Agriculture;
Commerce; Health, Education and Welfare, Interior and the Federal
Power Commission together with a representative from each of the
7-area states, submitted a report dated 27 April 1956. ‘A summary of
this report is published in Senate Document 14, 85th Congress, lst
Session, L7 January 1957.

The Corps of Engineers report: 'New England Basins, Report on
Flood Control and Allied Purposes," dated 30 June 1955, presented a
comprehensive flood control plan: for the Connecticut River basin
essentially the same as that of the NENYIAC Report.

Public Law 86-645, 86th Congress, 14 July 1960 authorized several
projects in the Connecticut River basin as set forth in House Document
434, 86th Congress, 2nd Session, 24 June 1960. Included in this plan
was flood protection in the Chicopee River basin which included Conant
" Brook Dam and Reservoir, and Chicopee Falls and Three Rivers 1oca1
protection projects.

The Comprehensive Water and Related Land Resources Investigation,

Connecticut River basin, completed in June 1970, recommended a basin
wide flood control plan which included structural measures to be

12



prepared by the Corps of Engineers and the Soil Conservation Service.
An operational change recommended for Barre Falls included in Appendix
M of this report, is discussed below.

Due to severe water quality of the watershed, it was recommended

that regulation at Barre Falls Dam be altered to include the retention
of a 5,460 acre-foot (1.9 inches) pool for flow augmentation releases.

This concept 1s predicated on secondary treatment facilities first

being constructed at the known polnt sources of pollution. However
the state and local agencies have not taken an active interest in this

proposal and the study in currently inactive.

h. ¥lood Plain Information Reports.

(1) General. These reports analyze topographic features and
hydrologic history to determine flood potential (i.e., flood plain
delineations and frequency of flood stages and discharges). This
information, where determined, is available to planning groups, zoning
boards, private citizens, real estate or industrial developers and
others to determine the wise use of flood plain.

. (2) Chicopee River Watershed. Flood Plain Information
Reports authorized under Section 206 of the Flood Control Act of
1960 (Public Law B6-645) have been prepared for several communities
in the Chicopee River watershed. These communities are tabulated
below. -

Community e River ‘ ' Completed
Palmer ' ' Quaboag, Swift and Ware - Sept. 1977
Chicopee, Springfield, Chicopee : - Sept. 1973
Ludlow, Wilbraham and

Palmer

Monson . Chicoﬁee, Conant Brook ‘ Dec. 1963

‘ i. Flood Insurance Studies. These studies, carried out under
provision of the National Flood Insurance Act of 1968 (Public Law
90~448 Title XIII), map communities eligible for the Flood Insurance
Program by risk zones and determine Insurance rates. Administration
of the program is handled by the Department of Housing and Urban
Development (HUD), which utilizes services of the private insurance
industry with Federal subsidization to provide flood insurance to
family dwellings and small business properties and thelr contents.

As of November 1978, the only community in the watershed which has

had 2 final insurance study prepared and has accepted HUD guidelines
for flood plaln zoning Is the city of Chicopee.
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j+ Principal Project Problems. There have been no major project

problems with the structure or the reservolr area at either Barre
Falls or Conant Brook Dams. ' '

4. ECONOMY OF THE WATERSHED:

a. General. The economy of the Chicopee River watershed,
encompassing all or part of 37 towns and 2 cities, is bullt around
manufacturing. The leading industries which employ close to 60
percent of all manufacturing workers are electronics, fabricated
metals, machinery and clothing. A major portion of the industrial
activity is concentrated in the south and central sections of the
basin and 1s well distributed .in every town and village along the
banks of the Chicopee, Ware and Quaboag Rivers. :

* Agriculture in the Chicopee River watershed is limired to less
than 20 percent of the total land area. This is mainly because (1)
approximately 16 percent of the drainage area in the vicinity of
Quabbin Reservoir (117 squre miles), is owned and utilized by the
Commonwealth of Massachusetts for water supply purposes and (2) a
large part of the basin is hilly, and the soil rough and stoney. The
only noticeable exception is the upper Quaboag River watershed where
some poultry raising, dairy farming and apple growing takes place.

Other activities in the watershed include granite quarrying and

sand and gravel excavation. In additlon, recent forestation and
forest management activities are expected to increase potential lumber

resources 1ln the basin.

b. Population. Popuiation of the Chicopee River watershed is

distributed unevenly throughout the basin, with the largest portion
settling in the more urban areas of the lower watershed. Population
trends for several cities and towns in the watershed are shown below:

Town or City 1950 igeo - 1970

Springfield 162,400 174,500 163,900
Chicopee ' 49,200 61,500 66,700
Barre 3, 400 3,500 3,800
Ware _ | 7,500 - 7,500 8,200
Palmer 9,500 ' 10, 400 .. 11,700
Monson | 6,100 6,700 7,400
North Brookfield 3,400 3,600 _ . 4,000

14



ce Family Income. The fiedian income for families in Massachu-
setts for 1970 was $10,835. Towns and clties in the Chicopee
watershed were lower tham that for the State, with Springfield only
$9,612 and Chicopee, the second largest city $9,738.
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CHAPTER II

MANAGEMENT

5.  GENERAL

as« Proiject Owner. Both Barre Falls and Conant Brook Dams are
owned by the Department of the Army, Corps of Engineers.

b. Operating Apency. The New England Division is responsible for
the operation of both projects. Staffing at Barre Falls is on a
normal work week, Monday through Friday, 0800 to 1630 hours, and from
0800 to 0900 on Saturday and Sunday, with the project manager at Barre
Falls living at the site. During flood emergency conditions, Barre
Falls will be staffed on a 24-hour basis or as instructed by RCC for
the duration of the emergency.

Conant Brook is the responsibility of the Westville Lake Project
Manager. It iz his responsibility, through periodic visits to Conant
Brook, to check on conditions which might atffect regulations at the
praoject.

Ca Reguiating Agency. The New England Division, Corps of
Engineers 1s responsible for the regulation of both projects.

6. FURCTIONAL RESPONSIBILITIES

a. Corps of Fngineers. Reservolr regulation activities of the
New England Division are performed by the Reservoir Control Center
{RCC), a section of the Water Control Branch. Administrative and
maintenance activities at Barre Falls and Conant Brook are performed
by the project managers at Barre Falls and Westville, respectively.
Supervision of the project managers is the responsibility of the
Reservoir Branch of the Operations Division. This responsibility is
facilitated by each project’s respective basin manager. However,
during regulation periods, the managers are responsible to the
Regervolr Control Center, and report directly to the Center for
information and instructions.

The Water Control Branch of the Engineering Division is comprised
of three sections; namely, Reservoir Control, Hydrologic Engineering
and Hydraulics and Water Quality. The RCC consists of a staff of
highly trained hydrologic engineers who devote full time to regulationm
activities of reservoirs in New England. Mewmbers of the other sections
assist RCC personnel during routine and flood operatiomns, and also
provide technical assistance as needed. An organization chart for
reservoir regulation in the New England Division is shown on plate
G-25. :
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The RCC is divided into basin units, each responsible for
recelving routine hydrologic and meteorologic reports and directing
reservolir regulation within an assigned river basin. Each unit
congists of regulator in charge of the overall operation in the basinm,
and project regulators who receive reports during working hours or
from their homes during nonworking hours. Whenever severe emergency
conditions exist, the RCC staffs NED headquarters to assure 24-hour
operations as long as necessary. '

b. Other Agencies. There are no other Federal, State, county or
private agencies that have any responsibility In regulating the flood
control aspects of either Barre Falls Dam or Conant Brook Dam. :

7. INTER-AGENCY COORDINATION

a. Inter-Agency Agreements. The Corps of Engineers has coopera-

tive working programs with the U.S. Geological Survey, the National
Weather Service and its River Forecast Center at Bloomfield, Connecti-

cut. ‘The Corps uses the hydrologic and forecasting information from
these agencies in regulating flood control reservoirs in a manner to

provide efficient protection for downstream communitles.

b. Compacts. Congress, by the passage of Public Law 52, 83rd
Congress, 6 June 1953, granted its consent and approval to an
interstate compact, covering the Connecticut River Valley, that had
been previously ratified by the States of New Hampshire, Vermont,
Massachusetts and Connecticut. The principal purposes of the compact
are:

(1) Assuring adequate storage capacity for impounding waters
in the interest of flood control. Five dams - Union Village, Surry
Mountain, Knightville, Tully and Birch Hill were in operation at the
time the compact was Instituted. These dams were endorsed by the
compact and included in the tax sharing clause. Twelve additional
locations were agreed upon for future tax reimbursement if constructed.

{2} A system of tax loss reimbursement was set up so that the
southern states would share the tax loss with thé northern states from
Federal acquisition of lands for any flood control dam and reservoir
built in the Connecticut River Valley. A tabulation of this tax
reimbursement {s indicated as follows.

Recipient : Percent Tax Reimbursing
State Loss Reimbursed State
Vermont 40 Connecticut
Vermont 50 Massachusetts
New Hampshire 40 Connecticut
New Hampghire 50 Massachusetts
Massgsachusetts 40 Connecticut

17



(3) Providing a joint or common agency through which the
signatory states may effectively cooperate in accomplishing the
objectives of flood control and water resources utilization in the
basin.

The compact also provides for creation of a commission con-
sisting of three representatives from each of the four states with
authority to enter into contracts and agreements and to make such
ongeing studies and investigations as may be required in the interest
of flood control and im cooperation with Federal agencies.

c. News Releases. It is the policy of the Corps of Engineers to
cooperate with the local press and all other forms of news media.
This cooperation provides the local communities with information
regarding regulation of the Chicopee River projects. The primary
source of information regarding the regulation of the projects is the
Public Affairs Officer who is responsible for issuing all communities
to the press dnd news media.

Whenever project managers receive requests for information from
local news media and private citizens, the manager can give out
information pertinent to his project, however, he will not make any
flood forecasts. Referrals should be made to RCC for additional
information.
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- CHAPTER 111

HYDROMETEQROLOGY -

8. DESCRIPTION OF WATERSHED

. The Chicopee River watershed, shown on plate G-3, is located in
central Massachusetts within the confines of Worcester, Franklim, -
Hampshire and Hampden Counties. It has a drainage area of 721 square
miles and is the largest watershed in the Connecticut River basin. The
watershed is generally fan-shaped with a maximum length of about 45 '
miles and an average width of 16 miles. Relief of the basin variles
from elevation 40 feet mil at the mouth of the Chicopee River to
elevation 1,720 feet msl at the headwaters of the basin near
Princeton, Massachusetts.

The general topography is low, with rolling hills and several
upland plains. Many natural lakes and ‘ponds and artificial ponds
developed by local power and manufacturing plants are scattered =
throughout the watershed.  The largest of the natural pends is Quaboag
Pond with an area of about 512 acres, while Quabbin Reservoir, the
largest man-made lake in the State, has a surface area of 19.4 square
miles. The natural and artificial lakes and ponds have a major effect
on floodflows in the Chicopée River basin. A schematic profile of the
Chicopee River ‘and its tributaries is shown on plate G-26.

The Chicopee River is formed by the Ware and Quaboag Rivers in
the community of Three Rivers; the Swift River enters the Ware just
upstream of Three Rivers. From Three Rivers, the Chicopee River flows
in a general westerly direction to its confluence with the Connecticut
River. The Chicopee River from Three Rivers to the Connecticut, '
includes an additional area of 76 square miles and falls about 260
feet in 18 miles. Major trihutaries of the ChicOpee are the Ware,
Swift and Quaboag Rivers.

The Ware River 1s formed by the confluence of its East and West
Branches in the town of Barre, Massachugetts, and flows in a general
southwesterly direction for about 34 miles to its junction with the
Quaboag River. The river falls about 450 feet in this distance.

Total drainage area at its mouth, including 216 square miles from

the Swift River watershed, is 435 square miles. Hills are prominent
in the basin and valleys formed by the Ware River are generally steep
and narrow and conducive to rapid runoff. However, flows from the
upper 55 square miles are controlled by Barre Falls Dam and Reservoir,
and additional control of the Ware River is affected by the Metropoli-~
tan District Commission Dam and Intake Works at Coldbrook four miles
below Barre Falls Dam. The function of the Intake Works is to divert
water from the Ware River to Quabbin Reservoir for water supply
purposes. The principal tributary of the Ware River is the Swift
River.
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The Swift River originates at the ‘confluence of its Middle, East
and West Branches in Quabbin Reservoir, a major component of the water
- supply system for metrcopolitan Boston. Runoff from 186 square miles
flows into the reservoir above Winsor Dam (which is maintained and
operated by the Metropolitan District Commission), then diverted to
Wachusett Reservolr north of Boston. The 39.4 square mile reservoir
area comprises 22 percent of the total watershed, and provides a high
degree of protection to the Swift River below the dam. Even in the
event of a full reservoir at the beginning of a flood, the large’
amount of surcharge storage significantly reduces the contribution to
downstream flood peaks. The Swift River falls about 80 feet in the
9-mile reach between Winsor Dam and its confluence with the Ware
River, which is located about 1 mile upstream of the community of
Three Rivers.

The Quaboag River watershed has a drainage area of 210 square
miles and a 26 mile length from Quaboag Pond to Three Rivers. In the
upper part of the ‘basin, the Quaboag River flows through a large
swampy tiver chammel. Valley storage in this area of ponds and flat
marsh land is very great, and during flood periods large volumes of
-Wwater are temporarily stored in this natural basin. The storeéd
floodwaters subside gradually at relatively low rates so that the
natural topography produces a flood reduction effeéct somewhat similar
to that of an ungated dam and reservoir. The middle réach of the ‘
Quaboag River has a relatively steep slope, but the lower river, down~
stream of the mouth of the Chicopee Brook, is £lat. The river fall
from West Brookfleld to Three Rivers 1s about 300 feet. The table on
page 1 in the front of the manual lists the principal tributaries of
the Chicopee River.

94 CLIMATE AND RUNOFF -

a. Precipitation. The mean annual precipitation over the water-
shed 1s about 44 inches and is distributed uniformly throughout the '
year. Average monthly precipitation at Ware, Massachusetts varies
from a minimum of 3.4 dinches in February to a maximum of 4.6 inches
in August. Extremes in monthly precipitation at Ware vary from a
minimum of 0.62 inch in February 1957 to a maximum of 20.88 in August
1955. Monthly precipitafion records for four stationms in or near the
watershed are listed in table G=~4. Annual precipitation for the same
stations are shown on plate G-27.' o o L

b. Temperature. The average annual temperatures vary from 459
Fahrenheit in the hilly regions to 50° in the valleys. Recorded :

‘temperature extremes at representative stations within or adjacent to
the watershed have varied from a maximim of 1049 to a minimum of

-22°. Table G=5 lists the meanG monthly and the absolute maximum

and minimum temperatures at thnee stations in or adjacent to the
watershed.
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TABLE G-4

MONTHLY PRECIPITATION
CHICOPEE RIVER WATERSHED
(Depth in Inches)

“ Barre Falls Dam, Mass. Ware, Mass.
Elevation - 210 Feet msl Elevation - 410 Feet msl
(1959 - 1976) (1928 - 1976)
Month Mean Maximum Minimum Mean Maximum Minimum
January 2,69 5.75 1.00 3.31 6.67 1.01
February 2.62 4.55 0.88 3.04 5.21 0.62
March 2,92 5.06 1.08 3.82 7.55 1.49
April 3.25 5.07 1.07 3.88 6.79 0.71
May 3.46 7.10 0.98 3.47 6.58 0.74
June 3.49 6.75 1.50 3.55 9.04 1.32
July 3.59 7.25 0.61 3.84 7.94 0.76
August 3.09 6.95 0.60 4 .60 20.88 0.71
September 3.66 9,90 1.34 3.61 14,13 0.96
October 3.02 6.38 0.63 3.69 8.85 0.71
November 3.77 6.42 0.85 4.08 6.61 0.85
December 3.78 8.90 1.96 3.94 7.93 0.83
Annual 39.38 53.64 26.24 44,70 60.02 26.45
E. Brimfield Lake, Mass. Hardwick, Mass.
Elevation - 680 Feet msl Elevation - 990 Feet msl
{1961 -~ 19786) - (1885 ~ 1895, 1919 -'1976)
Month Mean Maximum Minimum Mean Maximum Minimum
January 3.18 5.46 1.20 3.40 7.31 0.74
February 3.35 5.67 1.01 3.04 7.50 0.85
March 3.71 7.52 1.85 3.61 9.64 0.98
April 3.21 5.52 0.86 3.58 7.69 0.69
May 3.72 6.42 1.31 3.63 7.02 1.12
June 3.68 8.03 1.02 4.15 12.38 0.72
July 3.33 5.39 0.91 4.33 9.63 0,90
August 3.15 6.46 1,55 4,28 17.94 0.63
September 4,24 9.99 1.61 4.09 14.54 1.17
October 3.12 5.61 0.92 3.36 8.27 0,12
November 4,13 6.16 ©0.69 4,01 7.27 0.97
December 4,78 9.93 2,52 3.59 8.34 0.67
Annual 43.64 61.05 31.70 44,92 60.67 30.50
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Month
January

February

March

CApril

May

June

July
Auggust
September
October
Novermber
December

ANNUAL

MONTHLY TEMPERATURE

TABLE 6-5

CHICOPEL RIVER WATERSHED

SPRINGFIELD, MASS,

73 Years of Record Through 19’}'6

Absolute Absolute

Maximum Minimum
Mean Recorded Recorded
26,8 68 -18
27.9 74 -18
36,7 87 -11
48,5 93 10
59.5 97 27
68,4 101 32
73.3 104 30
71,5 ioz 39
63,7 102 " 26
53.4 90 20
42,1 83 4
30.4 66 -16
50,2 104 -18

(1) Station Discontinaed in February 1964

{(Degrees Fahrenheit)

BARRE FALLS DAM,
HUBBARDSTON, MASS,

17 Years of Record Through 1976

WESTOVER FIELD, MASS.

(1)

22 Years of Record Through 1964

Absolute Absolute

Maximum Minimum
Mean Recorded Recorded
20.6 60 -22
21,9 63 =22
29.7 73 -6
42,9 89 6
53.5 92- Z3
62,8 90 29
67.1 93 38
65,1 95 28
57.8 90 24
47,7 84 13
37.4 72 6
25.3 65 . o-14
44,4 90 22

Absolute Absolute

Maximam Minimum
Mean Recorded Recorded
25,1 65 =21
27.1 65 - -18
36.0 86 13
4?.4 87 13
57.9 | 93. 2l9
67.2 iOZ 37
72.1 97 a5
69.9 1(__)0 36
62,2 101 27
52,5 89 17
41,1 81 8
27.8 64 -15
48,9 102 «21




c. Snow and Snow Cover. The average monthly snowfall at Barre
Falls Dam, East Brimfield Lake and Springfield are shown in table G-6.
Barre Falls and East Brimfield can be considered representative of the
headwater region of the watershed, and Springfield is indicative of
the lower portion of the watershed. '

Snow surveys have been taken by the Corps of Engineers in the
upper Chicopee River watershed since 1958. These surveys determine
the water equivalence and density of snow cover and hence the runoff
potential of the watershed due to snowmelt. The project managers
relay this data to RCC, where it is analyzed with similar information
from other basins. A weekly snow bulletin is also prepared for Corps
use from the end of January through the end of the snowmelt period.

d. Storms. The watershed has experienced storms of four general -
types, namely: .

(L) ExtratrOpiéal_continental storms which move across the
basin under the influence of the "prevailing westerlies™

(2) Extratropical maritime storms which originate and move
northward along the eastern coast of the United States.

(3) Storms of tropical origin, some which attain hurricéne
magnitude.

(4) Thunderstorms produced by local convective action or by
more general frontal activity.

The most severe storms have been of tropical origin which occur
during the late summer and early autumn. The four most serious storms
in the watershed in recent years cccurred in November 1927, March
1936, September 1938 and August 1955. The events of November 1927,
September 1938 and August 1955 were of tropical origin.

e. Runoff

(1) Discharge Records. There are nine USGS gaging stations
in the watershed (locations are shown on plate G-3). The period of
record for these stations is listed on page 1 at the front of the
manual. A daily hydrograph for the Chicopee River at Indian Orchard
from 1936 to 1961 is shown on plate G-29.

(2) Streamflow Data. Average annual runoff for the 49 year
pericd of record for the gage at Indian Orchard is 17.9 inches, with a
maximum of 38.9 inches in water year 1938, and a minimum of 7.5 in
water year 1966. The mean annual runoff represents about 40 percent
of the mean annual precipitation with about 50 percent of this runoff
occurring during February through May. The peak discharge for the
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TABLE G-6

MONTHLY SNOWFALL
CHICOPEE RIVER WATERSHED
(Pepth in Inches)

Barre Falls Dam East Brimfield Lake

‘Bubbardston, Massachusetts Sturbridge, Massachusetts Springfield, Massachusetts
18 Years of Record through 1977 15 Years of Record through 1977 82 Years of Record through 1977
) Percent Percent : Percent
Month Mean of Annual Mean of Annual Mean - of Annual - .
January 14.6 24,3 15.0 23.3 12.7 . 26.1
Febroary 16.6 27.7 17.0 264 13.8 284"
Merch 10.8 18.0 121 18.8 9.4 193
April 2.4 4.0 2.9 4.5 1.7 3.5
May T 0.0 : 0.1 0.1 T 0.0
Sune 0.0 00 0.0 0.0 0.0 . 0.0
iy . 0.0 - 0.0 - ' 0.0 0.0 S 0.0 - . ]'o.o":.,
aogust  © 0.0 - 0.0 - ~ 0.0, 0.6 - 70.6’ __ o o.o-’j_
September . 0.0""“ | 0.0 " . 0.0. b.o . 0.0 . . ..00"
October - e 03 :';:-_' ; o 0.3 05 3 B i 0.0
November: e 2.3_»" o _ 3.5 5.4 o 2.3 | '4.7':‘:_
Decémﬁer ' 15,0 23.4 :" L s 210 - 8.7 17,9
' ANNUAL . 'so'.o, ioo.o}_ z '_'_; 5 64.3 " 1000 , 48.6 100.0
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TABLE G~7

CORPS OF ENGINEERS
SNOW SURVEY COURSES
CHICOPEE RIVER BASIN, MASSACHUSETTS

Station River Elevation __ Location | Period of Record
(ms1) (Lat.) (Long.)
Barre Falls Ware 820 42-26 72-02 _ Jan, 1958 ~ Present
Hubbardston Ware 1020 42~29 72-01 Jan, 1958 - Present
Princeton Ware : 1400 42-29 71-533 Jan. 1961 - Presgent
Petersham Swift 990 42-29 72-11 Jan. 1961 - Present
Rutland Ware 1040 | 4224 71-58 ~ Jan. 1958 — Present
West Brookfield Quaboag 650 42~13 72-07 Jan. 1958 - Present
Wales Quaboag 1000 42-04 72-14 Jan, 1961 - Present

Leilcester Qiaboag 1050 4217 71-53 Jan. 1958 — Present

Spencer Quaboag 1050 4212 71-59 Jan. 1961 - Present
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TABLE 6-8
MONTHLY RUNQEF
CHICOPEE RIVER WATERSHED

Ware River Ware River
near Barre, Mass, at Gibbs Crossing
(D,A, =55 s8q, mi,) (D.A, =199 sq. mi,)
1946-1977 1912-1977
Average Maximum Minimun: Average Maximum Minimuam
Month_ CFS Inches CES Inches CFS5  Inches CFS Inches CFS Inches CFS Inches
January 95 2.0 204 4.1 16 0.3 302 1.8 728 4,3 62 0.4
February 103 2.0 271 5.2 31 0.6 300 1.6 802 4.3 89 0.5
March 1727 3.6 338 7.1 69 1.4 553 3.2 1838 10.7 211 1.2
April 233 4,7 427 9.0 82 1.6 617 5 1394 7.9 231 1.3
May 123 2,6 216 4.5 42 0.9 379 2.2 731 4.3 156 0.9
June 64 1.3 175 3.6 i4 0.3 238 1.3 603 3.4 65 0.4
July 31 0.6 91 1.9 5 g, 1 i56 g.9 Ti4 4,1 37 a.2
Auzust 24 0.5 169 3,5 2 0.1 120 0.7 890 5.2 26 - 0.2
September 26 0,5 275 5.6 2 0.1 136 0.8 1707 9.9 15 0,1
October 43 0.9 233 4.9 4 0.1 142 0.8 750 4.4 29 0,2
November 74 1.5 230 4.8 7 0.2 235 1.3 922 5.2 34 702
December 97 2.0 204 4.3 13 0.3 285 1.6 736 4.2 61 0.3
Water Year 91 22,5 133 32,8 30 7.4 288 19.8 581 48.0 107 7.4
Quaboag River . - Chicopee River
at West Brimfield at Indian Orchard
(D, A, =151 sq. mi.} {D.A, =688 ag, mi.)}
1913-1977 7 1928-1977
Averapge _Maximum Minimum _Average Maximum Minimum
Month CFS inches CEFS  Inches Crs Inches CFS Inches . C¥FS Inches CFS Inches
January 255 " 2.0 587 4.5 .4 921 1.6 2447 4,1 221 0.4
February 268 1.9 748 5.3 .4 970 1.5 2374 3.7 332 0.5
March 491 3.8 1399 10.8 6 1615 2.7 5993 10,1 686 i.2
April 548 4,1 ,..1352- -10, 1~ '3 1851 .. 3.0 4117 6.7 636 1.0
May 315 2.4 7 B7F 4.4 & S 1183 2.0 2680 4.5 471 0.8
June 179 1.3 655 4.9 )4 776 1.3 2475 4.0 229 0.4
July 107 0.8 524 4:0 . ;1 490 0.8 2458 4,1 159 0.3
August 105 0.8 1440 11.1 .1 436 0.7 3719 6.3 176 0.3
September 111 0,8 1369 10.2 1 513 0.8 5474 9.0 160 0.3
October 115 0.9 &07 4.8 .1 487 0.8 | 1953 3.3 131 0.2
November 172 1,3 693 5.2 2 702 i1 3022 4.9 154 0,2
December 234 1.8 600 4.6 4 841 1.4 2278 3.8 241 0.4
Water Year 24t 21.9 430 39.0 104 9.4 901 17.9 1952 38.9 376 7.5



period of record reached 42,500 cfs on 21 September 1938. The nminimum
average dally flow was 16 cfs on several occasions during the period
1929 to 1931. The average annual flow for the period of record at
Indian Orchard is 901 cfs.

A summary of the maximum, minimim and average monthly and the
average annual runoff for selected USGS gaging stations are shown in
table G-8. Annual runoff for each station is listed on plate G-30. A
summary of runoff data is also shown on pertinent data sheet i. Rating
tables for the USGS gages at Indian Orchard, and Barre and several
points along the Comnecticut River are shown on plates G~31 through
G-35.

f. Frequency Analysis

] (1) Peak Discharge Frequency. The natural frequency of
occurence of discharges was determined for selected U.S. Geological
Survey gaging stations and is shown in table G-9. Frequency analyses
were made in accordance with procedures in ER 1110-2-1450, "Hydrologic
Frequency Estimates", dated 10 October 1962. Following a regional
frequency analysis, a skew coefficient of 1.0 was adopted for all
" trisutaries of the Connecticut River. The discharge frequency data
shown in table G-9 was prepared for the Comprehensive Water and
Related Land Resources: Connecticut River Basin in June 1970, and
is based on discharge data which was collected through 1963,

TABLE G-9

NATURAL PEAK DISCHARGE FREQUENCY DATA
CHICOPEE RIVER WATERSHED

Expected Recurrence Chicopee R. Ware R. Quaboag R.
Probability Interval at Indian at Gibbs - at West
Percent Chance Years Orchard Crossing Brimfield
(cfs) (cfs) (cfs)
0.5 200 48,000 19,300 8,100
i.0 100 35,500 14,500 - 6,300
2.0 50 26,000 10,800 4,900
5.0 20 " 17,000 7,100 3,400
10.0 10 12,000 5,200 2,600
120.0 5 8,450 3,700 1,900
50.0 2 5,100 2,450 1,270
99.0 1 3,400 2,020 1,030

(2) Frequency of Regervoir Fillings. The pool stage at
Barre Falls Dam has equalled or exceeded 781 feet msl, which is a
about 7 percent of total flood contrel storage capacity, 19 times
from the beginning of operations in July 1958 through June 1978.
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TABLE ¢-10
SIGNIFICANT RESERVOIR STORAGES

' BARRE FALLS DAM

1958-1978
: Storage Utilized
Date Maximum Elevation ‘Inches  Acre-Feet  Percent
1959 Apr 783,9 . 1.0 2,810 12
1959 Jul 783.0 0.9 2,450 11
1359 Oct 783.4 0.9 2,600 11
1960 Apr 797.9 4,5 13,000 55
1962 Apr 789.0 1.9 5,500 23
1963 Apr  783,2 ' 0.9 2,500 11
1966 Feb ' 781.5 0.7 1,900 -8
1966 XMar 784.4 1.1 3,025 13
1967 Apr 782, 2 0.7 2,125 9
1968 Mar 788.8 1.9 5,400 22
1970 Apr 784.4 1.1 3,025 13
1972 Maxy 781.0 0.6 1,700 7
1973 Jan 781, 6 0.7 1,910 8
1973 Feb 782, 1 0.7 2, 100 9
1973 Dec 784.7 1.1} 3,150 14
1975 Sep 784,9 1.1 3,200 14
1976 Jan 785.3 1.2 3,420 15
1977 Mar : 786, 1 1,3 3,950 16
1978 Jan 784,2 1.0 2,940 12
CONANT BROOK DAM
1966-1978 .
Storage Utilized
Date Maximum Stage : Inches Acre-Feet ' Percent

1968 Mar 17.6 0.5 225 7
1970 Feb 18,0 0.6 7
1970 Apr 15.0 0.4 150 4
1873 Feb 16,6 0.5 195 6
1973 Dec 16.7 0.5 195 6
1975 Sep 17.2 0.5 200 6
1976 Jan 17.8 0.5 235 7

0.5 190 6

1978 Jan 16,5
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The pool stage at Conant Brook has equalled or exceeded 15 feet,
“which is about 4 percent of total flood control storage capacity,
8 times from the beginning of operations in September 1966 through
June 1978. ‘

A tabulation of these operations, with the amount of flood-
waters stored, is given in table G-10. The area-capacity table and
area~capacity and percent full curves are shown on plate G-36 to G-38
for Barre Falls Dam and on plates G-39 to G-41 for Conant Brook Dam.

10. CHANNEL AND FLOODWAY

“ Puring the non-growing season, the channel capacity downstream of
"Barre Falls Dam on the Ware River is approximately 1000 cfs. During
the growing season, approximately late April to October, this value
drops to about 600 cfs.

Principal damage centers In the watershed during past floods have
been at Ware and Hardwick along the Ware River and Chicopee and Palmer
along the Chicopee River area. Important index stations in the water-
shed are the staff gage on the Route 32 highway bridge in Barre Plains
{(drainage area = 115 square miles), the USGS gage at the Coldbrook
diversion (drainage area = 96.8 square miles) and the USGS gaging
station at Indian Orchard (drainage area = 688 square miles). On the
Connecticut River, the National Weather Service gage at Springfield is
monitored by RCC for the regulation of projects to maintain stages on
the mainstem.

In general Barre Falls is regulated to try and keep stages below
5.5 feet during the non-growing season and below 2.5 feet during the
growing season. The Coldbrook Diversion is capable of diverting 890
cfs to Quabbin Reservoir and diverting 2960 cfs to both Quabbin and
Wachusett Reservoir simultaneously. However this is rarely done. Ware
River water is often highly colored particularly during periods of
high flow, and is normally diverted only to Quabbin Reservoir which
acts as a large settling basin. Therefore, it is evident that the
magnitude of releases will be governed by conditions downstream of
Coldbrook during nondiversion periods. Releases from Barre Falls
bringing downstream flows up to maximum channel capacity should be
made during Phase I1II regulation, provided these releases do not
exceed Inflow into the reservoir.

Releases from Conant Brook Reservoir are automatically limited by
the size of the outlet conduit. Maximum discharges through the outlet
will not exceed 225 ¢fs, which is considered to be the downstream
channel capacity.
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11. FLOODS OF RECORD . : - R

a. General. History of flooding in the watershed has shown that
- flcods occur at anytime of year. The floods of November 1927, Septem-
ber 1938 and August 1955 were caused by heavy rainfall, while the event
of March 1936 was caused by heavy rainfall assoclated with warm
weather and considerable snowmelt. S

b. Historile Floods. Few records are available of serious
flcoding prior to 1927; however, the watershed experienced damaging
flooding during February 1807, September 1828, May 1854, April 1869,
October 1869, April 1895, March 1896 and February 1900.

c+ Recent Flooding. In recent years, four significant floods
have been experienced, and occurred in November 1927, March 1936,
September 1938 and August 1955. Fach event is described below.

(1) November 1927 Flood. A tropical storm formed over the
Carribean late in October 1927, started northward 1 November and was
at the lower end of Chesapeake Bay by 3 November. The storm followed
a path over western Massachusetts and Vermont, causing the greatest
flooding on the Vermont tributaries of the Connecticut River with
gserious flooding in New Hampshire and the western tributaries of
Massachusetts. Storm rainfall was excessive in the Chicopee River
watershed, causing the river to rise to above bankfull in many areas.
Storm rainfall for 2-4 November at Ware, Hardwick and Hubbardston was
4.4, 4.5 and 4.1 inches, respectively, and the 24-~hour rainfall at
each of these stations was 4.1, 4.5 and 3.9 inches, respectively.
Peak flows during this storm at the Ware River at Gibbs Crossing; the
Swift River at Ware and the Quaboag River at West Brimfield were 14.3,
12.0 and .7.9 cubic feet per second per square mile of drainage area
(csm), respectively. Total volume of runoff at the Gibbs Crossing
gage for the period 3-10 November was 1.9 inches.

(2) March 1936 Flood. After the first week of March 1936,
temperatures in New England became unseasonably warm and continued for
the remainder of the month. Snow cover in the upper and central parts
of the Connecticut River basin was above average as little thawing had
occurred in January and February. During the perlod 9-22 March, three
storm centers passed over New England, with heavy rainfall om 11-12
and 17-18 March. The total storm rainfall at Hardwick, Hubbardston
and Ware were 7.3, 7.0 apd 5.3 inches, respectively. Water equivalent
of the snowmelt during this period was estimated at about 4 inches.
Peak flows during this period at Chicopee River at Bircham Bend
(drainage area = 704 square miles), Ware River at Gibbs Crossing,
Swift River at Ware and Quaboag River at West Brimfield were 29.0,
52.3, 40.8 and 24.0 csm, respectively. For the month, approximately
9.8 inches total runoff passed the gage at Bircham Bend.
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The Connecticut River at Hartford crested at 37.6 feet, the
greatest flood in over 300 years of record, and from Fifteen Mile
Falls to 1its mouth all previously known flood discharges were exceeded
except 1n that part of the river Just downstream of White River Junc-
tion, Vermont where the peak was less than that of the November 1927
flood.

(3) September 1938 Flood. This event produced the greatest
flood of record along the Ware, Swifr and ChicopeeﬁRivers. Antecedent
rainfall and runoff had filled many natural storage areas in the basin
by the time of the most intense rainfall. As a result, the time
sequence of this hurricane was conducive to high peak discharges.
Total rainfall for the period 12-22 September for Hardwick, Hubbard-
ston and Ware was 1l.4, 15.6 and 12.8 inches, respectively. Maximum
24~hour rainfall at each of these stations was 5.4, 10.2 and 6.0
inches, respectively. Peak flows during this storm at the Chicopee
River at Bircham Bend, the Ware River at Gibbs Crossing, the Swift
River at Ware and the Quaboag River at West Brimfield were 64.2,
114.1, 29.5 and 56.1 c¢sm, respectively. For the period 20-25
September 6.0 inches of runoff ocecurred at the Chicopee River at
Bircham Bend. Plate G-42 shows the natural flood hydrograph and the
hydrograph as modified by Barre Falls and Conant Brook Reservoilr at

three locations in the watershed.

This flood was the second largest on the lower Connecticut
River and the greatest of record on many tributaries in the central
and lower portilons of the basin.

_ (4) August 1955 Flood. Although not as large as the 1938
event in most areas of the Chicopee watershed, the August 1935 flood
produced the greatest flows of record along the Quaboag River. This
event was brought about by two hurricanes'occurring within g few days
of each other. The first, hurricane "Connie'", maintained a rather
uniform rainfall rate during the period 11-14 August and, owing to dry
antecedent ground conditions, did not produce an exceptional amount of
runoff. The second storm, hurricane "Dilane', produced intense rainfall
from 17-20 August especially in southern portions of the watershed and
caused serious flooding as a result. Rainfall totals for Ware and
Springfield were 19.2 and 20.9 inches, respectively and maximum
24-hour rainfall for these two stations, respectively, were 14.0 and
11.5 inches on 19 August. Peak discharges at the Chicopee River at
Indian Orchard, the Ware River at Gibbs Crossing and the Quaboag River
at West Brimfield were 61l.3, 80.7, 84.8 csm, respectively. Total run-
off for the period 18-30 August at West Brimfield and Indian Orchard
was 9.5 and 8.9 inches, respectively.

Plate G~43 shows the natural flood hydrograph and the hydro-
graph as modified by Barre Falls and Conant Brook Reservoirs at three
locations in the watershed.
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Due to the path of the storm, no heavy precipitation occurred
above the Massachusetts-Vermont-New Hampshire state line, and the
flooding occurred in the southern part of the Connecticut River basin.
Record breaking floods occurred in many of the socuthern tributaries;
and the Connecticut River at Hartford recorded the third highest stage-
30.6 feet for a discharge of 200,800 cfs.

12. ANALYSIS OF FLOODS

a. Chicopee River. The floods.of record were analyzed in detail
to determine the hydrologic development of floods in the Chicopee
River watershed. The runoff characteristics of significant tribu-
taries weve appraised with a view of finding the relative timing and
discharge contributions at the principal index points along the main
rivers within the watershed, as well as the major damage centers on
the Connecticut River. The analysis of record floods resulted in the
following conclusions: :

(1) Flooding may occur on the Chicopee River or its two
principal tributaries, the Ware and Quaboag Rivers, at any time of the
year. .

(2) Major floods on the Chicopee River may be caused by
large contriubtions from the Ware River as in September 1938 or the
Quaboag River as in August 1955,

(3) A major flood occurring simultaneously on both the Ware
and Quaboag Rivers could produce a Chicopee River flood exceeding any
that has yet been experienced.

‘ (4) The large surcharge storage in Quabbin Reservoir
eliminates any appreciable contribution from the upper Swift River
to downstream flood peaks.

(5) The upper Ware River receives a relatively high degree
of protection from Barre Falls Reservoir and to a certain extent, by
Coldbrook diversion. Below Barre Falls Dam, the middle and lower
portions of the basin are capable of producing high runoff. This
was illustrated by the August 1955 flood when the lower Ware River
experienced the second greatest flood of record although the contribu~
tion from the upper part of the basin was minor.

(6) Numerous lakes and extensive valley storage in the
Quaboag River watershed upstream of West Brookfield have a significant
effect on reducng and retarding flood runoff. As a result, the contri-
bution from this area to downstream £lood crests is relatively small.

32



{7) Topography of the lower Quaboag River between West
Brookfield and Palmer is conducive to the formation of high flood
peaks. Many small streams, with relatively short times of concen-
tration, enter the Quaboag River in this llemile reach. Runoff from
these streams 1s primarily responsible for producing flood peaks on
the Quaboag River at Three Rivers.

{8} Peak flow of the Quaboag River at Three Rivers usually
precedes that of the Ware River by about 3 to 6 hours. However, there
1s a possibility that the two peaks could coincide, thereby producing
higher stages at Three Rivers and along the Chicopee River. Runoff
from the 30 square miles of the Swift River between Winsor Dam and the
mouth attains its maximum rate of discharge at Three Rivers several
hours before either the Ware or Quaboag Rivers.

(9) During large floods the peak discharge of the Chicopee
River changes very slightly as the flood crest moves downstream from
Three Rivers to its mouth.

b. Connecticut River. Flooding along the Connecticut River is
caused be excessive rainfall, melting snow or a coumbination of bhoth.
Analyses of record floods reveal that Conmecticut River floods have
generally originated in one of the following manners: (1) as a
general basinwide flood, usually with snowmelt, (2) in the northern
portion upstream of White River Junction, (3) in the central portion
between White River Junction and Montague City, and (4) in the southern
portion downstream of Montague City. The November 1927 event occurred
in the central and upper portions of the basin, the March 1936 flood
wag basinwide, the September 1938 flood originated in the lower and
central portiona of the basin, the flood of August 1955 was a lower
basin event, and the April 1960 event was caused by considerable
rainfall and snowmelt throughout the basin.

13. DESIGN FLOODS

a. Spillway Design Flood

{1 Barre ¥alls Design Crilteria. As presented in the
"General Design Memorandum" dated 1956, a maximum predicted storm
upstream of Barre Falls Dam was determined based on Hydrometeorological
Report 23 developed by the Natlonal Weather Service. The spillway
design flood was determined by applying a computed 3~hour unit hydro-
graph to the maximum predicted storm. Total spillway design storm
rainfall, 2l~hour duration, was 22.36 inches (infiltration = 1.05
inches). The reservoir inflow and outflow peaks were 68,300 and
16,300 cfs, respectively, for the splllway design flood.
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TABLE G-1il

SPILLWAY DESIGN CRITERIA

BARRE FALLS DAM AND CONANT BROOK DAM

Barre Falls

Design " 1967

Item C:iteria . Review
Drainage Area (sq., mi.) 55
Spillway Desgign Storm
Basis of Design HR #23, 28 HR #33
Volume of Rainfall (in.) 22.4 20,1
Total L.osses 1,1
Storm Duration 21
Unit Hydrograph .
Unit Rainfall Duration (hrs) .3 3
Peak Flow (cfs) ' 4380 4380
Spillway Design Flood (SDF') .
Peak Inflow to Reservoir (cis) 68, 300 61, 000
Volume of Runoff {ac-ft) 65, 200 55,500
Peak Qutflow (total cfs) 16, 300 14,500
SDF Reservoir Reg, Plan .
Initial Pool Condition Full Full
QOutlet Facility, During Flood Closed Closed
Max. Surcharge Elev. (ft msl) 825 823.8
EFreeboard Characteristics
Design Wind Velocity (mph) 60 80
Effective Fetch (miles) 1.2 1.2
Average Depth (ft) - 25
Wave Runup (ft) 4,1 4.5
Wind Tide (ft) 0.2 0.4
Adopted Freeboard (ft) 5.0 5.0
Top Elevation of Dam (ft msl) 830 828, 8
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Conant
Brook
Design

7.8

HR #33
24,4
1.2

24

2
1,000

11, 900
9, 650
11, 000

747
QOperable
766

80
0.35

2.2
Negligible
5.0
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Spiliway design requirements included: pool at spillway
crest at start of spillway desin flood, gates clesed during entire
flood pericd and maxlmum wave heights occurring at time of maximum
spillway discharge. A summary of design criteria for Barre Falls is
presented in table G-11 and regulation during the spillway design
flood is illustrated on plate G—-44.

(2) Barre Falls 1967 Criteria. In April 1967, a review
was made of the older reservolr projects to determine whether their
hydrologic design criteria conformed adequately with current policies
and criteria with respect to safety and functional reliability.
Results of the Barre Falls re-analysis indicated that the original
spillway design flood was more severe, and hence was sufficient to
meet current design criteria. A summary of 1967 criteria for the
splllway design flood is listed in table G-11.

(3) Conant Brook Design Criteria. "Design Memorandum No.
1", March 1963 computed a spillway design flood using a synthetic
2=hour unit hydrograph and a maximum predicted storm as determined
from Hydrometeorological Report 33, dated April 1956 and prepared by
the National Weather Service. Total maximum probable precipitation,
24~-hour duration, was 24.4 inches (infiltration = 1.2 inches and
rainfall excess = 23.2 inches). The reservolr inflow and outflow
pesks were 11,900 and 11,000 cfg, respectively, for the Spillway
design flood.

This project is relatively new and the spillway design
criteria is nearly the same as current criteria. A summary of design
criteria is presented in table G-11 and regulation during the spillway
degign flood i1s illustrated on plate G-45.

b. Standard Project Flood. This design flood was prepared for
the "Interim Report on Review of Survey, Chicopee River Basin, dated
8 September 1959; it was developed to demonstrate the flood producing
potentiality of the basin, and also provide a basils for design of
local protection projects. It was developed using standard project
storm rainfall and unit hydrographs developed from an analysis of
floods of record. Unit hydrographs used for the Chicopee River water-—
shed exclusive of the upper reaches of the Ware River were derived
from the August 1955 flood. On the upper reaches of the Ware River
data from the September 1938 flood, which substantially exceeded the
1955 event, was used for the derivations of unit hydrographs.

A standard project storm for the watershed was centered on the

drainage divide between the Ware and Quaboag Rivers. This location
produced the most critical runoff conditions in the Chicopee River and

was used to determine the most severe flooding in those areas where
local protection was being considered.
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Peak discharge of the standard project flood on the Chicopee
River at Indian Orchard, Massachusetts is 77,800 cfs, which 1s nearly
twice the peak of the 1955 flood of 40,500 cfs, and of the 1938 £lood
of 45,200 cfs.

Natural and modified hydrographs at selected locations for this
flood are showm on plate G-46.

14. TFLOOD DAMAGES

a+ General. 1In the last 75 years, the three largest basinwide
floods occurred in March 1936, September 1938, and August 1955. The .
events have been hydrologically described in previous paragraphs. The
"Interim Report on Review of Survey - Chicopee River Basin,' dated 8
September 1959, describes flood damage data for the 1938 and 1955
floods in Appendix C - Flood Losses and Benefits.

b. Experienced Losses. The following tabulation briefly
summarizes experienced flood damage data in the respective year
dollars for the 1936, 1938, and 1955 events along the Ware River
from Barre to Three Rilvers, and along the Chicopee River.

Experienced Flood Losses

Eveﬁt Ware River Chicopee River . Total
($1,000) (51,000} ($1,000)
March 1936 2, 300 400 2,760
September 1938 . + 3,740 2,900 6,640
August 1955 v 1,030 ‘ 6,500 7,530

It is noted that all Corps flood control projects in the water-
shed were constructed after the 1955 flood. 1In addition, stage-damage
curves based on field reconnaisance have not been updated since the
1959 Interim Survey Report was prepared.

ce Experienced Flood Levels or Digcharge. Experienced flood
conditions at selected index stations are summarized for reference
purposes. : ‘
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Flood Event .

!

: Drainage September March August
Index Gage(l) _ Area 1938 1936 1955
(Sq-mi-) .
Coldbrock Div. 96.8 14,000 cfs 5,990 cfs 652.4 ft msl
Barre Plains(2) 115 590 ft msl 583 £t msl 577 £t msl
Gibbs Crossing 199 22,700 cfs 11,200 cfs 12,200 cfs
18.2 ft stage 12.0 ft stage 12.8 ft stage

Indian Orchard 688 —— —— '40,500 cfs

) ' : 22.1 ft stage
Bircham Bend 703 45,200 cfs 20,400 cfs _ ———

Notes:

(1)  Additional information ou the index gages
associated with reservoir regulation activities can
be found in paragraphs 18 and 30.

(2) The zero datum of the Barre Plains staff gage
is-at elevation 569.7 ft msl. This indicatas the
1938 event reached a stage of about 20 feet at the

gage.

d. Existing Benefit Analysis. Following each flood event, RCC
determines the modifying effects of Corps projects at downstream
locatlons. Natural flows and stages are computed for index damage
zones along the Ware, Chicopee and Connecticut Rivers. The Economic
and Social Analysis Branch of Planning Division determines benefits at
each zone associated with reservoirs and local protection projects. A
"Damage Prevented" form which is used by RCC and Economics Branch to
compute benefits within the Connecticut River basin will be included
in the Master Manual.

15. DROUGHTS

a. General. The Chicopee River watershed lies within the
general zone classified as humid, and the average annual precipita-
tion is distributed reasonably well throughout the year. 1In National
Weather Service terminology, a drought is considered to be a period
of 14 or more days in which less than 0.1 inch of precipitation falls
in a 48-hour period. To the agriculturist, a drought is a lack of
s01l moisture during the growing season. Hydrologically, a drought
is defined as a prolonged period of precipitation deficiency which
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seriously affects riverflow as well as surface and ground water
. supplies. Periods of deficient precipitation and runoff have
occurred in the Chicopee River watershed.

b. History. The drought history in the watershed extends back
more than 100 years. Several periods of below average precipitation
have occurred prior to 1960, although no serious impact was made on
the water needs of the area due to the sparse population and lack
of industry in the region. The most notable of these occurred in
1880-1883, 1894, 1930, 1941 and 1949.

. ¢+ Drought of 1961-1966. The longest and most severe drought in
the history of the Conunecticut River basin is the one of 1961-1966.
During this period, the cumulative precipitation deficiencies (i.e.,
total amount below mnormal) at Barre Falls and Ware, Massachusetts were
42,0 and 72.9 inches, respectively, which are 106 and 160 percent of
the average annual precipitation. The cumulative runoff deficiencies
for water years 1962-1966 at the Ware River at Gibbs Crossing, Quaboag
River at West Brimfield and Chicopee River at Indian Orchard were 26.3,
28.9 and 36.8 inches, respectively, which are 130, 130 and 205 percent
of the average annual runcff. Rarely is a deficlency of ground water
carrled over from one growing season to the next ia New England, since
it is replenished during each spring runoff. However, this condition
occurred in the winter of 1964-1965 and resulted in a record low flow
runoff at Ware River at Gibbs Crossing, and at the Quaboag River at
West Brimfield of 7.4 and 9.4 inches, respectively, in water year 1965.
These are 37 and 43 percent, respectively, of the average annual runoff
{refer to plate G-30).
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CHAPTER IV

COMMUNICATIONS

16. GENERAL

All communications between the project managers and RCC are
made via the NED radio network during normal work hours or when NED
headquarters are otherwise manned. Whenhever the radio network is
inoperative, communications are made by telephone. During nonwork
hours, reports and regulation instructions are issued via telephone
to or from the homes of WCB personnel. In the event of failure of
the NED radio network and telephone service, emergency communications
willl be attempted through the State Police or Civil Defense radio
facilities. In addition, radios in the Automatic Hydrologic Radio
Reporting Network facllitles in the field are tied directly to the
RCC computer room serving as a backup system for normal radio
communicaticn. Location of the sites are listed in paragraph 19.

17. PRECIPITATION REPORTING NETWORK

Reports of precipitation data from the Chicopee River watershed
are used primarily for the purpose of alerting RCC personnel and for
providing a basis for appralsing the severity of the storm. Collection
and reporting of precipitation data from Barre Falls Dam is the respon-
8ibility of the project manager who also receives calls from observers
in the watershed. Identification and location of these observers is
given in the RCC telephone directory which is updated annually.

The Reservoir Control Center periodically reviews network arrange-
ments to insure that an adequate reporting network is maintained. The
Northeast River Forecast Center in Bloomfield, Connecticut receives
precipitation reports from observers in and near the Chicopee River
watershed, which are made available to RCC upon request. In addition,
cooperative dailly reporting procedures from most Corps dams have been
established with the River Forecast Center and have been detailed in
separate memos to each project manager.

18. RIVER REPORTING NETWORK

a. General. A network of river stage observation stations,
which 1s part of an overall river reporting system for the Connecticut
River basin has been established. This network assists in the execu-
tion of the reservoir regulation plan by permitting persommel 1n RCC
and at the dams to obtain river stages at selected key index stations
located on tributaries or on the Connecticut River.
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b. River Reporting System. The Corps existing reporting system
for regulating Barre Falls Dam includes:

USGS gaging station at Barre

Staff gage on the Route 32 highway bridge in Barre Plains

USGS gaging station at the Coldbrook Diversion

USGS gaging station at Indian Orchard

USGS gaging station at Montague City

NED gaging station at York Street pumping stationm -Springfield
NWS gaging station at Bulkley bridge - Hartford

A brief discussion on each follows:

(1) Ware River at Barre. The USGS gaging station at Barre
(plate G-35) measures runoff from the 55 square miles of the upper
Ware River watershed controlled by Barre Falls Dam. This gage is
located on the left bank about 700 feet downstream from the dam and
has been in operation since July 1946. Data from this gage is read -
remotely from the gate house. ‘ '

(2) Ware River at Barre Plains. This staff gage, located on
the downstream side of the center pier of the Route 32 highway bridge
(drainage area - 115 square miles), is an indicator of stage in the
low lying area along the Ware River between South Barre and Wheel-
wright. Observations at this location are requested by RCC from the
project manager during high flows.

(3) Ware River at the Coldbrook Diversion. This USGS gage
is on the right bank of the Ware River above the diversion structure.
Runoff from the upper 96.8 square miles of drainage area of the Ware
River watershed is measured and recorded here.

(4) Chicopee River at Indlan Orchard. The USGS gaging
station at Indian Orchard is located on the left bank of the Chicopee
River approximately 7 miles above the mouth. This gage records the
runcff from 688 of the 721 square mile watershed. The gage is
presently telemark equipped and is also included in the Automatic
Hydrologic Radio Reporting Network. The rating table for this
location is included on plate G-34.

(5) Connecticut River at Montague City. The USGS gage at
Montague City is located on the left bank of the river 75 feet down-
stream from the NYNH&H Railroad bridge at Montague City and 1,000 feet
downstream from the mouth of the Deerfield River. This gage records
runoff from 7,865 square miles, is telemark-equipped and also reports
via the AHRRN. The rating table for this gage 1s included on plate
G-31.

{6) Connecticut River at Springfield. This gage (plate

G=32) is on the left bank at the York Street pumping station, approxi-
mately 4,500 feet downstream from Memorial bridge and about 3,000 feet
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above the confluence of the Westfield and Connecticut Rivers. During
flood periods, it is used to measure stages associated with runoff
from a drainage area of 9,387 square miles, including the Westfield
River watershed. Data from the gage is automatically transmittted via
the AHRRN.

(7) Conpecticut River at Hartford, Connecticut. The gage
{plate G~31) on the Connecticut River is located on Bulkley bridge in
Hartford and 1s in a2 natural storage reach, resulting in a hysteresis
curve for the stage-discharge relationship. This station has an area
of 10,428 square miles, is telemark~equipped and reports via AHRRN to
the Reservoir Control Center.

C. TFuture Plans

Paragraph 19 and 20 discuss the collecton of hydrologic data by
means of a radio reporting network. When and if the GOES system
becomes '"operatiomnal”, RCC will consider locating DCP’s at the Route
32 bridge in Barre Plains and also at the USGS gaging station on the
Ware River at Gibbs Crossing. This gage has an area of 199 square
miles and is located in Ware approximately 25 river mlles downstream
of Barre Falls Dam.

19. AUTOMATIC HYDROLOGIC RADIO REPORTING NETWORK

The effective regulation of flood control projects in New
England, consisting of 35 flood control dams and four hurricane

barriers, requires reliable and rapid method of collection and
cootdinating Hydrolegic data by the Reservoir Control Center. .In

January 1970, the installation of an Automatic Hydrologic Radio
Reporting Network (AHRRN) was completed. Radio gaging stations have

been established at the following locations in the Connecticut River
basin:

Connecticut River at Wells River, Vermont

White River at West Hartford, Vermont

Connecticut River at West Lebanon, New Hampshire
Connecticut River at North Walpole, New Hampshire
Ashuelot River at Keene, New Hampshire

Deerfield River at West Deerfield, Massachusetts

Connecticut River at Montague City, Massachusetts
Chicopee River at Indian Orchard, Massachusetts
Westfield River at Westfield, Massachusetts

Connecticut River at Springfield, Massachusetts

Mad River Lake at Winchester, Connecticut
Farmington River at Unionville, Connecticut

Farmington River at Rainbow, Connecticut
Connecticut River at Hartford, Connecticut
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Detalls of the computer controlled radio hydrologic reporting
network are covered in a report prepared by RCC in August 1976,
entitled: "Flood Control Automatic Hydrologic Radlo Reporting
Network." Plate G-47 shows a computer printout of a typical
interrogation. ‘

20. DATA COLLECTION BY SATELLITE

In June 1972 NED entered into a contract with the National
Aeronautic and Space Administration (NASA) for an experiment to study
the feasibility of using the Earth Resources Technology Satellite
(ERTS, later referred to as LANDSAT) for collecting hydrologic data
_from about 20 stations iIn New England. Many of these stations were
USGS gages. A major objective of this experimental program was to
compare the cost, reliability and operational effectiveness of the
LANDSAT data collection with the existing NED (AHRRN) radio network.
A final report, issued in March 1975, stated the concept was econom-
ically feasible and operatiordally reliable; however, more frequent .
reporting times would be required for an operational system. In 1975
as an outgrowth of this work, NED installed a ground receive station
consisting .of a 15-foot parabolic antemna and satellite tracking
equipment.

In August 1977, NED investigated the capability of receiving
hydrologic data via GOES, a geostationary operational satellite
operated by NQAA, employing NED's existing 15 foot downlink. Approval
was obtained from OCE in September 1977 to procure a GOES receive )
station and to purchase data collection platforms. Conversion of
the downlink was performed in 1978 and the system is now capable of
receiving data from LANDSAT or GOES and contains dual minicomputers to
accomodate the GOES data collection. Plans are underway for purchase
of 50 GOES DCP’s during FY 1979, pending OCE approval.

21. REPORTS

a. Weekly Reports. The project manager makes a routine report
via radio (or telephone) to RCC each Friday morning. This report
insures continuous contaet between field personnel and RCC, and also
gerves as a check on the communications network. The report includes
the preceding 24~hour precipitation, current weather conditions at
index statlons and other miscellaneous data. A sample of a completed
Friday morning report is shown on plate G-48.

b. Alerting Reports. An alerting report is promptly made and
should include pertinent data that is readily obtained together with a
general appraisal of local conditions although data from all precipita-
tion or index gaging stations may not be available. Whenever any of

the following conditions occur, the manager will immediately notify
RCC:
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(1) Precipitation. Occurrence of l-inch precipitation or
other amount as indicated by RCC during any 24~hour perlod at Barre
Falls Dam. .

(2) Reservoir Stages. A reservoir stage of 776 feet msl and
rising during the nonfreezing season or 780 feet and rising during the
freezing season at Barre Falls Dam.

¢c. Supplemental Reports. Supplemental radio (or telephone)
reports are made to RCC by the manager either following instructions
from RCC or if it appears that flood conditions might develop - in the
watershed as the result of weltiing snow, ice jams, dam failures or
heavy localized rainfall. The time and frequency of these reports are
dependent upon the severity of conditions and specific instructions
from RCC. Plate G—-49 shows a typical reporting log, indicating the
data to be included in reports by the project manager during flood
periods. The following information 1is included in the flood report to
RCC.

(1), Precipitation at Dam. The total amount of precipitation

which‘has fallen up to the time of reporting and several intermediate
amounts with times of observation, as indicated by RCC.

(2) Reservoir Stage. The pool stage at time of reporting
and several previous readings with corresponding times to determine
the rate of rise and define the inflow hydrograph. Accurate readings
of stage and time are essential to facilitate computation of inflow
(see plates G-50 through G-52).

(3) Gate Positions. Gate openings and discharges at time of

reporting and at beginning of storm. Any gate changes since preceding
report should be included with corresponding stage and discharge.

" (4) Precipitation Reports from Observers. Rainfall data
recelved from watershed observers. :

(5) River Stages. Ware and Chlcopee River stages with times
of observations from gages at Coldbrook Diversion, Barre Plains, and
Indian Orchard as requested by RCC.

(6) Snow Cover. General snow cover which may affect runoff
conditions throughout the basin.

{(7) Miscellaneous Data. Any other information which might
be pertinent such as temperature, etc. :

d. Special Reports. A special report is submitted by the

manager to RCC whenever unusual circumstances occur during a flood or
as requested by RCC. The report may be written in longhand and should

describe the subjects outlined below if appropriate.

43



(1) Observations at Dam. The manager makes general observa-
tions of conditions occurring at the outlet wotks as listed on the
following page. The observations are entered in the log book at the
dam. If possible, photographs are takem of any unusual conditions,
noting data, time, reservoir gage heights and position of the gates.
Observations which should be reported to RCC are:

(a) Extent and action of eddies, waves or whirlpools in
the vicinity of the conduit intakes and portals.

..(b), Extent and action of turbulénée or eddies downstream
of the spillway and outlet works.

»

(¢) Effect on flow through the gates due to an
accunulation of ice or debrils at the intake.

(d) Pool elevation and position of gaﬁes where gate
vibration or whirlpools develop.

. {e) Any seepage - noting time, pool stage, and color of
discharge. Embankment sloughing which may appear at the downstream
sides of the dam or dikes should also be reported. '

(£} Any other unusual hydraulic phenomena that may
occur.

. ' Observations at Conant Brook will be made by the Westville
Lake project manager at the request of RCC.

{2) DObservations at Downstream Control Points. During

. periods of reservoir impoundments, particularly while emptying the
reservoir, reconnaissance of downstream conditions is made by either
the project manager or his assistant upon specific authorization from
RCC. This is done to obtain further flood data in the downstream
damage areas or index points along the Ware, Chicopee or Connecticut
Rivers.

e. Snow Survey Reports. Snow courses have been established at
selected locations within the upper watershed (table G-5). Weekly
surveys are made by the managers during winter and early spring to
determine the depth of snow and equivalent water content. Dates for
surveys are determined each year by RCC so as to correspond with
monthly bulletins of the U.8. Geological Survey and supplemental data
from State agencies and power companies. The reports contain the name
of the station, snow depth and water equivalent. Average, maximum and
oinimum water equivalent of snow cover in the Chicopee River watershed
are shown on plate G-28. :
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f. Northeast River Forecast Center Reports. The project manager
at Barre Falls Dam will make a daily telephone call at 0815 hours to
the Northeast River Forecast Center (NERFC) to report hydrologic and
climatologle conditions at the dam. The following parameters will be
reported on a dally basis:

Dam Depth of new snow

Date Total depth of snow

Time of observation Temperature - max. preceding 24 hours
Precipitation (24 hours) Temperature - min. preceding 24 hours
Present weather ' Temperature - current

The above data is used to develop a Chlcopee River headwater
statement. The statement, transmitted by NERFC to RCC twice weekly,
gives the amount of rainfall in six hours required to produce runoff
varying from .25 to 5 inches into Corps reservoirs.

22. SPECIAL ADVISORIES

In accordance with regulations set forth in EM 550-1-1, "Domestic
Emergency Operations", and the "Guidance Memorandum, Reservoir Control
Center™, special advisories from RCC on flood potential and progress
of all threatening storms are submitted to the Division Engineer and

to the Chief of Engineering and Operatioms Divisions. Flood reports
are also prepared for OCE by RCC.

23. MAINTENANCE OF LOG

All reports, lnstructions, records of unusual cilrcumstances at
the dam, and information pertinent to regulation of the reservoir are
entered in the logs (plate G-49). Logs are maintained by the project
managers and Reservoir Control Center.

24. GATE OPERATION RECORD

All gate operatlions are carefully noted on NED Form 90 (plate
G-53) and submitted bimonthly to RCC. All operations are noted
regardless of the duration of the change in gate position. The report
includes data and time of day, reservoir stage, outflow, precipitation,
gate opening, tallwater reading and remarks colummn. RCC personnel
utilize the Form 90°s in the preparation of the monthly charts of
reservolr regulation, which serve as permanent records of reservoir
regulation. Form 90°s are also utilized in the preparation of yearly
reservolr regulation exhibits for the RCC Annual Report, which is
forwarded to OCE, NED personnel, other agencies, and the public.
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CHAPTER V

HYDROLQGIC FORECASTIS

25. NATIONAL WEATHER SERVICE

a. Weather Forecasts. The National Weather Service in Boston,
Massachusetts is responsible for issuing dally weather forecasts for
public dissemination through the news media. These reports are
received at RCC approximately four times each day on the Weather
Service teletype loop.

b. Precipitation Forecasts. 1In addition to the normal weather
forecasts, quantitative precipitation forecasts are received daily by
RCC. Supplemental weather information and forecasts prior to or
during floods are made available upon request.

¢« River Forecasts. The Northeast River Forecast Center at
Bloomfield, Connecticut is responsible for preparing and disseminating
flood forecasts for the Comnecticut River and some of the principal
tributaries. ¥Flood forecasts in the Connectlcut River basin are
listed for the following locations:

Connecticut River at N. Stratford, New Hampshire
Connectilcut River at Dalton, New Hampshire
Connecticut River at Wells River, Vermont
Comnecticut River at White River Jet, Vermont
Connecticut River at N. Walpole, Vermont
Connecticut River at Montague City, Massachusetts
Connecticut River at Thompsonville, Connecticut
Connecticut River at Hartford, Connecticut
Connecticut River at Bodkin Rock, Connecticut
Passumpsic River at Passumpsic, New Hampshire
Ammonoosuc River at Bath, New Hampshire

White River at West Hartford, Vermont

Chicopee River at Indian Orchard, Massachusetts
Farmington River at Rainbow, Connecticut

26. CORPS OF ENGINEERS

a+ Chicopee River Forecasts. During flood periods in the
Chicopee River watershed, Barre Falls Dam 1s princlpally operated
to provide protection to communities downstream on the Ware River.
Experience at Barre Falls has shown that regulating for a stage of 2.5
feet at the Barre Plains gage (peak travel time from the dam - 5 to 7
hours)} during the growing sqason and 5.5 feet during the nongrowing
season will adequately protect these communities.
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While regulating Barre Falls when the Coldbrook intake is
diverting, consideration should be given to the effects these
diversions have on teleases frowm Barre Falls. Peak flow travel
time from Barre Falls to Coldbrook is 3 to 4 hours.

During high flows, the travel time of releases from Barre Falls
to the Chicopee River at Indian Orchard is about 21 hours. As a
result of this extensive travel time and the large intervening
drainage area between the dam and Indian Orchard, the effects of
regulation at Barre Falls will usually be minimal along the Chicopee
River. ‘ .

Therefore, considering that releases from Barre Falls are

governed by stages at Barre Plains and that they have little effect

on the Chicopee River, it has not been consldered necessary to develop
specific flood forecasting procedures for the Chicopee River watershed.
In addition, RCC continually receives weather, quantitative precipita-
tion and flood forecasts from the National Weather Service and data
from the automatic hydrologic radio network and the other 25 manned
dams. ‘ :

b. Future Flood Forecasts. In December 1971, the Reservoir
Control Center requested the Hydrologic Engineering Center to develop
a flood forecasting technique for the Merrimack River basin based on
"real time" data collected from the Automatic Radio Reporting Network,
flood control dams and other sources. This technique has been
developed for in-house use and further refinement,; and may be utilized
in developing forecast procedures for the Connecticut River basin.
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'CHAPTER VI

RESERVOIR REGULATION

27. PLAN - GENERAL OBJECTIVES

Il

The general objective of the regulation procedures for the
Chicopee River watershed 1s to provide a comprehensive tool for
gulding those responsible for operating Barre Falls Dam in
accomplishing the missions for which thils project was authorized.
This plan will allow for the most efficient protection of immediate
downstream communities on the Chicopee River and its tributaries, as

well as communitieg further downstream on the Connecticut River.
28. NONFREEZING SEASON

Barre Falls Dam is authorized as a dry bed reservoir and will
have a normal gate setting during the nonfreezing season of 27-27.

29. FREEZING SEASON. :

A winter pool will be maintained at Barre Falls Dam at an

elevation between 776 and 778 feet msl to prevent freezing of the
flood control gates. The pool will be developed gradually with some

water being released continually. Once the pool is established the
project manager will make small adjustments (maximum gate opening at

each gate not to exceed 2 feet) in gate openings to maintain the pool
at a relatively constant level. RCC will instruct the project manager
when the winter pool is to be established in the £zll and lowered in
the spring.

. 1f a winter pool at Barre Falls continues to rise above 780 feet
with 2-foot gate openings, the Reservoir Control Center will be con-
tacted with an alerting report.

30. FLOOD CONTROL

as Objective. Flood control objectives of Barre Falls Dam are
directed to primarily provide flood protection to downstream communi-
ties on the Ware River, and secondly, for communities on the Chicopee
and Connecticut Rivers.

}- b+ Regulating Constraints.

‘ (1) Minimum Releases. A minimum release of about 10 to 20
cfs will be maintained during periods of flood control regulation in
" order to sustain downstream fish life. .
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(2) TFlowage Easement in Reservoirs. Land is owned in fee to
elevation 815 feet msl at Barre Falls Dam and 762 feet msl at Conant
Brook Dam; this is 8 and 5 feet above spillway crest for Barrd Falls
and Conant Brook, respectively. It is possible that adjacent lands
which are above fee taking could become inundated during a rare flood.
Observations will therefore be made periodically by the responsible
project manager or assistants to determine 1f any development has
occurred in these areas which could be affected, and if so RCC should
be notified. ' ‘ '

(3) Downstream Developments.

(a) Ice Jam Flooding. When ice jamming is a possibility
in the Ware River, observations shculd be made to determine 1f releases
from the project ars affected by downstream ice jams, hence creating
prohlems along the river. 1In the past, ice Jams have occurred on the
Ware River at Ware in the vicinity of the Church Street bridge, on the"
Hardwick-New Braintree town line at the Hardwick Road Bridge, and the
railroad bridge immediately upstream of Gilbertville.

(b) Structural Constrictions. Project personnel should
periodically reconnoiter downstream conditions to determine if there
is any development, debris or other physical restrictions which might
reduce nondamaging channel capacity along the. Ware River dowmstream of
Barre Falls Dam.

31. FLOOD PERIOD

a. General. Regulation of flows from Barre Falls Dam are
initiated for heavy rainfall over the Ware and Chicopee River water-
sheds and also for specific river stages at key index stations in the
Chicopee River watershed and along the Connecticut River. These
stations are discussed in paragraph 18. Regulation may be considered
in three phases during the course of a flood. Phase I - the appraisal
of storm and river conditions during development of the flood leading
to the initial regulation, Phase II - regulation of the project while
the Ware and Chicopee Rivers and/or Connecticut River floodflows crest
and move downstream; and Phase III - emptying the reservoir following
downstream recession of the flood. The standard operating procedures
{50P) for regulating Barre Falls are shown on Plate G~54.

b. Phase I - Appraisal, Initial Regulation. During this phase
it 1s important to collect rainfall and discharge data in order to
appraise the development and magnitude of a flood in the basin.

Also during Phase I, gate operations at Barre Falls Dam will be
initiated to restrict the reservoir discharge. Consideration will be
glven to partial closure of the gates at Barre Falls (1°-1") for any
of the following conditions:
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(1) Whenever a rainfall of 2.0 inches on snow-covered, wet,
or frozen ground or 3.0 inches on dry ground occurs within a 24-hour
period.

(2) Whenever the stage at the staff gage at Barre Plains
reaches a stage of 1.5 feet and rising during the growing season or
3.5 feet and rising during the nongrowing season.

(3) ‘Whenever the stage at the USGS gage at the Chicopee
River at Indian Orchard reaches 8.0 feet and rising. A stage
discharge table 1s shown on plate G-34. :

¢+ Phase II - Continuation of Repgulation. An important regula-
tion activity during this period is the collection of hydrologic data
such as: (1) precipitation amounts throughout the watershed as well
as surrounding areas, (2) snow cover and water content in case of
snownmelt floods, (3) stage and discharge values at downstream control
points, (4) status of the Coldbrook Diversion and (5) other streamflow
data which would assist in the regulation. During this phase, the
reservoir discharge is regulated to reduce downstream flooding on the
Ware, Chicopee and Connecticut Rivers.

As a flood develops, considerable judgment and experience are
necessary to vary the regulation in accordance with the amount of
residual reservolr storage at Barre Falls, river stages, water content
- of the snow remaining in the watershed and weather forecasts. In
general, continuation of regulation will be govermed principally by
the riverflows at Coldbrock Diversion, Barre Plains, and Indian
Orchard. '

Secondary river rises from additional rainfall or snowmelt will

be considered applicable to Phase II. With rising stages at Barre
Plains consideration will be given to travel times from Barre Falls to
Barre Plains in order to anticipate river stages. Approximate peak

flow travel times to downstream index stations follow:

Barre Falls Dam to Hours
Coldbrook Diversion 3-4
Barre Plains 5=7
Three Rivers 18-20
Indian Orchard 22-26

The preceding conditions will usually govern the continuation of
regulation in Fhase II, but in some cases flood conditions on the
Connecticut River will be the controlling factor. Generally, regula-
tion in Phase II will continue until flow has receded to safe channel

capacity along the Ware and Chicopee Rivers and at Springfield on the
Connecticut Rivers. . '
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Consideration will be given to complete closure of the gates at
Barre Falls (0°-0.1’) and for any of the following conditions:

(1) Whenever a rainfall of 3.0 inches on snow covered, wet
or frozen ground, or 4.0 inches on dry ground occurs within a 24-hour
period.

{2) Whenever the river stage at Barre Plains reaches 2.0
feet and rising during the growing season or 4.0 feet and rising
during the nongrowing season. :

(3) Whenever the stage at the USGS gage at Indian. Orchard
reaches 10.0 feet and rising.

+

(4) Whenever the Conmecticut River (plate G~31) is rising
and approaches the following stages:

Station ‘ Feet CFS
Montague City . 26 . . 68,800
Springfield ‘ 18 ‘ 126,000

d. Phase III - Emptying the Reservoirs. Following recession of
the flood peak at downstream communities on the Ware, Chicopee and

Connecticut Rivers, Barre Falils Reservoir will be emptied as rapidly
as possible in accordance with instructions issued by RCC. Releases

will norwally be made in a manner which will not cause the stages
downstream to exceed the conditions listed below. Consideration
should also be given to the diversions at the Coldbrook Intake.

Growing Season Nongrowing Season

Station Stage in Ft. Flow-cfsg Stage in Ft. Flow-cfs
Barre Plains 2.5 - 5.5 -
Indian Orchard 12.0 9,710 12.0 9,710

8.0 126,000 20.0 151,000

Springfield

Rating tables for these and other gaging stations are shown on
plates G=31 through G-35.

Other phase III considerations include:
(1) The rate of increase in discharge from Barre Falls Dam
should not exceed 130 cfs per hour up to 600 cfs, and 50 cfs per hour

over 600 cfs, with the maximum rate of reservoir drawdown not to
exceed about 5 feet in 24 hours.

(2) Discharge at Barre Falls Dam will be coordinated with
releases from other reservoirs in the system in a manner that will
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allow the Connecticut River flood crests to continue receding. This
subject will be described in detail in the "Master Regulation Manual
for the Connecticut River Basin.

(3) During the growing Season from April to October agricul-
tural lands along the Ware River inm Hardwick from the Hardwick Road
bridge to the Boston & Maine Railroad (a length of almost & miles)
become inundated when river levels reach about 2.5 feet at the Barre
Plains gage (Plate G-55). In additiomn, agricultural lands along the
Connecticut River become inundated when the river level at Springfield
rises to about 18" feet. This should be considered when regulating o
for floods during the growing season. Under such circumstances, a
reconnaisance 'may be requested by RCC and appropriate action taken. -
However, it is noted the primary purpose of the projects is the
protection"of'major downstrean industrial, commercial, and residential
communities such as Springfield, West Springfield, East Hartford and
Hartford, and that it ‘is important to try to avoid uncontrolled S
spillway discharge from Barre Falls.,

(4) The maxioum nondamaging channel capacity’ immediately
downstream of Barre Falls is 1,000 cfs during the nongrowing season.
This rate of discharge should be'considered‘by RCC whenever peak
inflows have exceeded these valiies, and climatologic and hydrologic
conditions permit. Outlet rating curves for Barre Falls Dam and
Condnt Brook are shown on plates G-56 and G-57, respectively.

(5) Secondary river rises during Phase IIT, due to either
additional rainfall or snowmelt, may result in regulation procedures

reverting to Phase II.

(6) With Barre Falls filled to spillway crest and an inflow

of 3 cubic feet per second per square mile (csm) it would require
about 14 days to empty the reservoir using a release rate of 1000 cfs.

e. Regulation for Snowmelt. Moderately high springtime dis-
charges can occur as a result of melting snow, but runoff from this
source alone has not caused major flooding. Snow cover in the lower
elevations of Massachusetts and Connecticut usually diminishes before
melting takes place in the northern areas of Vermont and New Hampshire,
however, the potential snowmelt £lood threat period on the Connecticut
River and its tributaries is prolonged and generally occurs in March
and April due to high riverflows and saturated ground conditions.

Active snowmelt begins when density of the snowpack rises above

30 perceant, i.e., a 10-inch depth of snow having 3 inches of water
‘equivalent. RCC has not developed precise correlations regarding high

temperatures — snow density—peak runcff relationships for each tribu-
tary. However, operating experience has indicated that after the

snowpack becomes "ripe'", several days of maximum temperatures in the
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fif:les and sixties would result in flows of up to 8 to 10 ¢sm in the
main stem of the Chicopee River and discharges up to 20 csm from the
smaller, steeper tributaries in the watershed. Runoff from snowmelt
alone is diurnal, orderly and gradual, and regulation by RCC persomnel
will not necessarily follow the release guides established for runoff
assoclated with rainfall. Regulation during periods of snowmelt with
no rainfall occurring or expected to occur generally will be based on
maintaining releases consistent with full downstream channel capacities.

£f. BSpiliway Discharges. During a major flood the gates will not

ordinarily be opened to avoid spillway discharge. Surcharge storage
above the spillway crest will be utilized if the downstream channel

capacity continues to be exceeded by runcff from uncontrolled areas.

1f the stored floodwaters in Barre Falls reservoir continues
to rise above the spillway crest with the possibility of the pool
exceeding the maxlmum design surcharge, the following schedule will
.be used as a guide for gate releases during spilway discharges. This
schedule will result in the gates being fully open when the pool has
reached about two-thirds design surcharge.

Barre Falls Dam

Pool Elevation Gate Openings
(ft msl)
807 , 07=0"-0.1"
812 2°=27-2
818 3°-3°-3"
824 57=57-5"
830 9°~9°~9’

. _ (fully open)
It should be emphasized that this would result from an extremely
rare event, occurring after more than 20 inches of rainfall in 24
hours, with the reservolr full or nearly full at the beginning of the
storm event. Spillway rating curves are shown on plates G-58 and G-59
for Barre Falls and Conant Brook.

‘ ge Alerting of Flood Affected Populace. Whenever it is
anticipated that Barre Falls reservoir will rise above spillway
crest elevation during an extreme flood, the project manager will
notify the Massachusetts State Police at the Holden Barracks; the
Chiefs of Police at Hardwick, Barre, New Braintree, Ware and West
Brookfield; and the operator at the Coldbrook intake. The Police
Chiefg at Barre and Hubbardston should also be warned that portions
of their communities might be inundated from water backing up from
Barre Falls Dam. Telephone numbers for these and other local
officials are listed in the RCC telephone directory which 1s updated
annually.
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h. Effect of Regulation on Roads within the Reservoirs. There
are several roads that pass In or through the reservoilr areas at Barre
Falls Dam that are subject to inundation during the storage of flood-~
waters. Inasmuch as public safety 1s involved in the use of these
roads, the project manager is responsible for barricading the roads
when necessary. These are all closed when a rising pool reaches 783.5
feet msl. Locations of these barricades are shown on plate G-4.

32. EXTRAORDINARY FLOOD CONDITIONS

It is conceivable that extraordinary circumstances oy unpredict-
able flood conditions may arise such as a possibility of drowning, dam
or bridge failures, highway or railroad washouts, ice jams or debris
deposits. Since the purpose of the reservolrs 1s to save lives and
prevent or reduce damage, regulation during such unusual conditions
may not follow previously described rules but will be governed by the
urgency of the cilrcumstances. During such conditions the project
manager has full authority to act immediately in the public interest.
RCC will be notified as soon as possible of any unusual incident so
that additional action may be taken to provide maximum protection.

33, REGULATION WITH FAILURE OF COMMURICATION

Should the Barre Falls project manager be unable to contact RCC
when a flood is developing, he has full authority to act promptly in
accordance with instructions contained in the EQP and will direct
regulation of thé reservolr until communications can be re-established
with RCC (refer to plate G-54 and paragraph 34). It snould be
emphasized that whenever communications fail, or due to lack of
adequate reports, 1t is difficult to fully appraise runoff from an
intense storm, then it is preferrable for the project manager to

impediately restrict or completely stop reservoir discharges rather
than to delay regulation and contribute to downstream flood conditions.

In cases of extreme emergency, the manager shall attempt to
communicate with RCC through the Massachusetts State Police and the
office of Civil Defense Mobilization radio networks. In addition, all
hydrologic radio reporting stations have radios that transmit directly
to RCC. Paragraph 19 lists the location of these stations.

The project manager will regulate discharges from the reservoir
during Phase I. In case of doubt as to whether a partial or complete
c¢losure should be made, the gates will be closed completely whenever
the severity of the storm and/or lack of information concerning down-
stream conditions warrant such action.

Releases for emptying the reservoir will not be made until
contact has been established with RCC. Possession of instructions
contained in this manual does not relieve the project manager of his
responsibility for continued efforts to communicate with RCC.
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34. EMERGENCY OPERATING PROCEDURES (EOP)

When unable to contact RCC and flood conditions develop, the
Project Manager or his assistant have full authority to regulate the
gate openings I1n accordance with instructions as follows:

EMERGENCY OPERATIONS PROCEDURE

Condition : Partial Closure Complete Closure
: (1.0°=1.0") (0.0°-0.1")

Rainfall in 24 hours 2.0 1 3.0 1
Barre Plains | 1.5 feet 2.0 feet
Indian Orchard : 8.0 f 9.0 f

‘ Emptying the reservoir will not be initiated until contact has
been established with RCC.

'35. COOPERATION WITH DOWNSTREAM WATER USERS

It is policy of the Corps of Engineers to cooperate with down-
stream water users and other interested partiles or agencies. The

Barre Falls project manager may be requested by downstream users to
deviate from normal regulation for short periods of time. Whenever a

request for such modification is received, the manager shall ascertain

the validity of the request and require the individual making the
request to obtain assurance from other downstream water users, that

they are agreeable to the proposed operation. The manager will then
relay the information to RCC and request instructions. A minimum

release from Barre Falls for downstream fish 1life shall always be
waintained during perlods of regulation.

36. ABSENCE‘FROM DAM

RCC and the basin manager are notified whenever the project
manager expects to be away from the dam either overnight or for an
extended period.

37. SEDIMENTATION

Sedimentation ranges and monuments have not been installed in
either Barre Falls or Conant Brook reservolr areas. HWHowever,
experience at several other Corps dry bed reserveirs in New England
has shown that only minimal amounts of sedimentation can be expected.

38. FUTURE STUDIES

Post flood studies will be made after all reserveir régulation
periods to determine efficiency of communications aund reporting
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networks; applicability of regulation guides, including stage-discharge
relationships and discharge correlations, and flood reductions at

damage centers.
39. WATER QUALITY ACTIVITIES

a. General. There is no storage of water at Barre Falls or
Conant Brook Dams specifically for management or control of downstream
water quality. Although water quality control is not an authorized
- project purpose, compliance with Executive Order 11752 requires that
all Federal facilities shall be managed so¢ as to protect and enhance
the quality of water resources through compliance with applicable
gtandards for the prevention, control and abatement of environmental
pollution 1n full cooperation with State and local Governments.

Monitoring of reservoir inflows, impoundments and discharges is
accomplished on a periodic basis. Data is collected for many physio=-
chemical parameters and a limited number of bacteriological and
biological parameters. Monitoring and analysis are currently under
the administrative and management control of Operations Division.
Summaries of their water quality analyses and activities are included
in an annual report to OCE, as required under the provisions of ER
1130-2-334. Sampling and analysis of water quality is also being - -
performed in the interest of public health associated with water
supply and recreation activities at the projects in accordance with
ER 1130-2-407 and other existing guidance.

b. Barre Falls Dam. The quality of water passing through the
dry bed reservoir has been monitored since 1970 although not on a
regular basis. Dissolved oxygen measurements made during this period
indicate a level at all three sampling stations (two upstream and one
downstream from the dam} at or above the 90 percent of saturation
level. .

Chemical characteristics of the Ware River in the project area
reflect the presence of the significant number of swamps located
upstream from the dam. The mean pH values vary at the three sampling
stations from 5.9 to 6.1. The water is colored and has elevated
concentrations of ammonia, phosphate, iron and possibly zincji the data
on this latter metal are not conclusive. High levels of iron and zinc
may be due to the acidic nature of the water and the complexing ten-—
dencies of these metals with humic substances found in waters that

have passed through swamps .

During the monitoring period, coliform bacteria samples were
collected at the station downstream from Barre Falls Dam. Analysis of
these samples showed high counts of coliform, a significant portion of
which could be influenced by vegetative sources. However, a large
value for fecal coliform bacteria counts indicated that some mammalian,

possibly human, source is also present.
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The existence or operation of Barre Falls Dam does not influence
the quality of water in the Ware River.

c. Conant Brook Dam. Water quality monitoring at Conant Brook
includes eight station in Conant Brook; however, only two stations
have been monitored continuously since 1970. These two are at Vinica
Brook, the main tributary to Conant Brook, and at the discharge of
Monson Reservolr immedlately downstream from Conant Brook dam.

Dissolved oxygen measurements in Conant Brook below Monson
Reservoir were usually greater than 75 percent of saturation. How-
ever, samples taken during this period do not include any taken early
in the morning when dissolved oxygen levels are usually lowest.

Chemicals analysis of the samples taken from.Conant Brook
indicate a water with high levels of iron and manganese. Other water
quality parameters measured show that the water in Conant Brook is
soft with low alkalinity, has some color but low turbidity, a mean pH
of 6.3, low dissolved sollds content, and low levels of metals other
than iron, manganese, and possibly, zinc.

_ Nutrient concentrations in Conant Brook proved to be phosphorous
limited with phosphate levels close to the threshold level for algae
blooms to occur. Inorganic nitrogen levels, however, were consider~—
ably higher than the level considered critical for algae bloom.

Conant Brook Dam does not influence the quality of water in
Conant Brook. ’
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CHAPTER VIL

HYDROLOGIC EQUIPMENT

40. PRECIPITATION GAGE

- A standard weighing and recording NWS precipitation gage has been

installed at Barre Falls Dam and serves as a supplement to other NWS
rainfall stations within or in the vicinity of the Chicopee River

watershed. . ‘

The projéct manager or his assistant should check this gage daily
to determine if it is operating properly and also to record any pre-
cipitation occurrence in the last 24 hours.

4. RESERVOIR STAGE RECORDER

The automatic float~operated water level recorder at Barre Falls
traces the water level in the reservoir at all times. Recording
instruments should be checked each morning to assure the clock is
keeping correct time and the pen is tracing properly. Any discrep-
ancies in the record as evidenced by the pen time or gage heights
should be noted on the chart and the instrument reset. During periods
of reservolr storage, the outside tile or staff gage should be read to
check tape readings and/or chart records. Should the recorder become
inoperable, the USGS should be notified and arrangements made to
repair the instrument; RCC should also be notified. '

The chart record should be changed the first working day of each
month at Barre Falls and the following information noted in ink at the
beginning and end of each chart:

Qutside (tile) gage reading
Pen gage height reading
Watch time

Pen time

Date and name of dam

Conant Brook dam is equipped with a bubble gage recorder which
continuously measures and records the pool levels. This gage is
housed in a concrete structure on top of the dam. The Project Manager
of Westville Lake checks this recorder weekly and replaces the pool
chart mounthly. Pool charts from Conant Brook are sent to RCC for use
in preparing monthly pool charts and then returned to Westville Dam
where they are kept on file. :
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42. TAILWATER GAGING STATIONS

A remote recorder at the USGS gage immediately downstream of
Barre Falls at Barre, transmits river stages directly to the dam.
This gage is equipped with a digital-type water stage recorder and is
operated and tmaintained under a cooperative stream gaging program with
the USGS and hence provides a continuous official record of releases
from the project. It is essential that this gage be checked frequently
to assure proper operation. If inspection indicates a need for repair,.
‘the USGS should be notified immediately and arrangements made to have
the equipment repaired.

43. TELEPHONE TRANSMITTER (TELEMARK)

- The telephone transmitter on the Chicopee River at Indian Orchard
is used for regulation in the Chicopee River watershed. The project
manager of Barre Falls calls the gage at Indian Orchard as part of the
normal weekly report. During failure of communications, the Barre
Falls project manager should also consider stages at the Indian
Orchard gage. Should the telemark become inoperable during the weekly
check, the proje:t manager should visit the gage. If the trouble
cannot be detersiined the telephone company should be requested to
check their ciy‘cults in the presence of the project manager. If the
telemark still is not functioning by this time, the USGS should be
notified. Baliteries for equipment at these gaging stations will be
furnished and installed by the USGS.

44, SNOW SAMPLING SET

A snow f:ampling set has been assigned to the project manager at
Barre Falls Snow surveys in the Chicopee River watershed will be
carried out by the project managers and their assistants from Barre
Falls and EHist Brimfield Lake. Procedures for obtaining snow survey
data should fpllow instructions set forth in "Snow Sampling Guide,
Department of Agriculture, Handbook 1960". 1If given proper care, the
only mailnt/:nance required woyld be occasicnal replacement of worn out
cutterhead s.

Snov’ surveys will normally be conducted from 15 January to 15
April or ‘is long as RCC considers necessary. Prior preparation by the
project tanager should include inspection of the snow survey equipment
and rec: naissance of the snow survey courses.

Fi§ 1 snow surveys will generally take place every other week to
coincié e with surveys by the Massachusetts Water Resources Commission,
Hew H.J ppshire Water Resources Board and rhe New England Power Company.
On alfernate weeks, index snow surveys involving selected snow courses
will e taken, to determine general conditiens in the watershed.

59



““TGCATION MAP

SCALS 1y MmiLls
PR

1-9 3iVvd

LY N

, OuEs .
2, o Al
CANADA /( f =~

- m ¢ A m:::mr
(_ R,
—_ G

W STEWARTSTOWN Ll pppumer= B /
LOCAL PROTECTION 5 \/ (

\ F@coenroox ‘—9
Mo,
2,

w ¢ e ver

Py

s’ [ $o75
novgroN B N
N c
/ f ut?

NORTHUMBERLAND

LANCASTER
L\unn‘!ulc

EA
)

w:TCFICLO

var

&
. » LITTLETON e8]
nanﬂ
WELLS

& "RHIN
<

'Ilﬂﬂolf % Q
SRR

0} AN

NORTH HARTLAND
DAM

&
. \ ;
. & wooosToox

HARTLARD

' WHITE_RIVER,JCT

NORTH SPRINGFIELD
s DAM

MATCH LINE

-

nucocf.\
AT ANONY
Lo XL T4

DAL

J CONNECTICUT
Lo =4 RIVER BASIN

SHEET | OF 2
U.S.ARMY ENGINEER DIVISION,NEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS..

SCALE IN MILES
. ) 4 .
-~ ——|

JULY 1977



MATCH LINE

, TN

Py
A ROCKINGH,

) .
[N
LL MOUNTAIN \—-‘ k\f o il
DAM Y

. / ) ¢ -~ ) . ulrmun:.a 4
TOWNSHEND
k DAM

A

@

LD RIVER

Y

0
mmmu ) )
!n-rrm ;. 4 $ *
&
yinstan e ‘?
WWINCHES TER

o -
. 2 & Reservoir ™~y
AT R e ¢
. W, -y LOCAL PROT.
M A S Z % Ui RS oy T.\

QUABBIN
resgavomy. g M & Ry, BARRE FALLS
3 Y DAM
parfieLo d §
L HADTE vAoirt Long y
Koaghivitie . \

Y Pend §
“ " . Rerervoi _ %‘1 ] @
LITTLEVILLE Y T ‘ 8 ¢ ;
- . HOLYOKE CHICOPEE ? Y M LOCAL PROT
: '\‘ Locat PROT. I /\BLLOCALPROLY . ) "
CHICOPEE FALLS K F o
LOCAL PROT. [/ rid
&7y
om ” y ~
Ca..f!ﬂfn ’ " 1 /- 2:
= N pb°‘
\\ Gud WEST WARREN
X - " y ONSON LOCAL PROT
spnmanu.s : -
o LOCAL PROT :
con.:anoox mvzn ' m CONANT BROOK
MAD RIVER {
DAM

gockoll  JWEST SPRINGRIELORN 4 v
sucxea llo K (s B — " {
Ao, : & Y s abnionr
T Y

Laks T

\ WILSON
lHARTF

§_\\ : - B COMPLETED PROJECT

;. ®  SMALL FLOQD CONTROL
v:.n raned ‘GLA“DNluRV ‘ PROJECTS NOT SPECIFICALLY
NEWI}J . \ ) AUTHORIZED BY CONGRESS

HiLLo}

BRITAIN

2-931vd

; { _ , - A\ RADIO GAGING STATION

ROMWELL

PORTLAND
MIDD LETOWN ik

'
4
nl
&

[
‘A ,
CONNECTICUT

47 RIVER BASIN
wain A7 SHEET 2 OF 2
e ?"‘_'". US.ARMY ENGINEER DIVISION, NEW ENGLAND

CORPS OF ENGINEERS WALTHAM, MASS,

. N [
Lo SCALE IN MILES
8

CJULY 1977



e

N

CORPS OF ENGINEERS

U. 5. ARMY
]
| }
i CANADA ’
: MAINE
ORANGE \ ?\ i - i ann.coa
\ \ AUGUSTA
PamLWSTon ‘ . H . 3
f WESTMNSTER MORTFEMER
i TEMPLETON - NEW
/f‘- i {'J‘L\;" YORK VT
\V"’ \ : . ]
gs z \ % “MuBBARDSTON MT WACHIJSETT e
N ; Y- HUBRARDSTON
3 | . @
MT. TOBY & ’ oPe:mwn / >«/ | t ? ‘'~
%‘. \ % ,‘é'
. .:, TN (oo B
Ly % g ™ T S
{\ . ! |°°“ / Lot
I / SHUTESBURY 0/ ,3\\0 ) LOCATION MAP
A 5, P @ SCALE IN MILES
S s N\ (BEECETON. o —
N 2f /f - 4
o (IR} 3.7
Lp LN couH /‘;. é“
| iy -ca'\ﬁm V9 | 0 & \
= ( q % 3 i b ’ (V\"
2 ) o7 \y
=X &5 ¥ 7
s, o 12 ,
<@ soutn .~ ke % M L’
£y e garr F,‘ 45'5,”
PELUAN ‘J" ' \ 0”5003;-
/- Quobbin -'-cne
( -3f Intoke HARDWIGK . \ Pond'
e ~ rd ﬁ
. ? / \ E LEGEND
Y
<§ A ;Fproe&ks X {b & STREAM GAGING STATION (USGS)
BELCHERTOWN i L ,Q_n__‘c:‘;‘i_%/o e _ _\ [<2) STREAM GAGING STATION (NWS)
72’ $ i —“' T ucker Grpok \prTON/- & STAFF GasE
o e ¥y anndge Bk Reserveir _
& w Raseoels st " WED SNOW SURVEY SITE
] ': rP\JEST i ”’;;;:;, ‘ ewcen \‘ o ’V ER ABOQVE CONFLUENGE
MOC}H < i s EICESTER RIVER MILE
} N z >, /BROOKFIELD 7 & - q WITH CONNECTICUT RIVER
I NORTHAMPTON -LOCAL 3 VN Lomvecion Brook { Brogkfiekd )y \ .
PROTECTION PROJECT - 5 { Voo ( Resarcoi /\ h 4,,.4 ’, e DIKE AND/OR FLOOD WALL
[T, 1 " ) NORTH = 1) o . "f“
\ WARE LOCAL /‘\Ji-‘_ & w(g:bca?i BROOKFIELD * l.o;::wyége ~—emmer  CHANNEL IMPROVEMENT PROJECT
el \ PROTECT!ON PROJECT |3 —s i i % $ ———— CITY OR TOWN BOUNDARY
2 GRANBY = % 3 / 63’%? F Bkt & & "
\17’ ot CHICOPEE LOCAL 55 by LS [ — ~—bSwgast Brofition ONSON CITY OR TOWN
bt PROTECTION PROJECT $7, ueie ‘s&é, p kN I
* 2P ) - 5 p8046 ol £ Y WATERSHED DIVIDE
,«" MT. TOM & / L.zzé? (&—- - rSorcen \ W‘,w S N \ ) .
% Bcanilla | P [ R )
3 \/"\ M_ w fS ; “wored WEST WARREN LOCAL ¢ | & ¢ :
§ ; - 20 PROTECTION PROJECT o & i
. ‘? N / ’ !&EN& i f Qg ‘? FeT - : SCALE IN MILES
) L £ gk 0 ., s :
HOLYOKE LOCAL Vot cmpes : ealuern gl oot \Mm % o 7/ N S N B
PROTECTION PROJECT \ Fay HM”QETVCQ‘-.WP‘Y N > CHARLTON
Bircham ‘ﬂ ‘\/ :9_‘ O ,._.-LT,. -\t‘-‘j XE\JJ i
T N3 . JuUL“~P iz |
o c"gl Ol:h:?mm Foimas l2s] %\% v i
Cricopstl " gany & BRiMFIELD/ g « STURBRIBGE 1
: Ey Sorpatied K4 THREE RIVERS LOCAL %\g,. ]
RIVERDALE LOCAL e, ("“ PROTECTION PROJECT ‘ 3 / S
PROTECTION PROJECT L . (]
18 SPRINSFIELD I Wil BRAHEM \ :
CHICOPEE FALLS LOCAL 1 f
sTELE, : PROTECTION PROJECT —-—‘"‘\ CONANT BROOK DAM ‘ g TR w
3 HAMPDEN
\HE ‘-ﬂ ER AN Springtiels E—
4 —)‘Pf _,qu i‘\

\y"

SPRINGFIEED LOCAL
PROTECTION PROJECT

WEST SPRINGFIELD LOCAL
PROTECTION PROJECT

MASSACHUSETTS

————

CONNECTICUT

.._-__-_—.___-

" ; NEW E|
0.3 ARIEY ENGREER Crvision, OLAND
WRLTMAML, Akl

CONNECTICUT RIVER FLOOD CONTROL

| =] CHICOPEE RIVER WATERSHED
BASIN MAP

CHICOPEE RIVER MASSACHUSETTS

PLATE G-3



ELEVATION (N PEET ABOVE WEAN SEA LEVEL BATUM

2200 m0o  go00 . 100 _JoP)

z<—¢——<=

FLOW LINE AT
SPILLWAY CREST

VICINITY MAP

; SCALE: | BLct ML,
[]

AREA IN ACRES

. e ._

 Spiitwey cresf, ENBOTLLT

NOTES

Topogroply bosed op 1L 5. G S shres
Elevotsons refer to Neon Sagix ~' dotum

[ 0 Ex] «© ]
CAPACITY IN THOUSAND ACRE- FEET
AREA APACITY CURV

ORAINARE AREA ST SQ.MI.

LEGRND

DByt Exiating acombersd rovies
———r—— Exinting poved Aighuige

P ey Existing grovel roods
Aroposed Mgy relecetion
or improvement
"'"—-\ Fovervoir Hemwge oree of
e st 2 spiedy crest ELBOY

H Road Berriesds

Contour mlervel equais hn fre;

RESERVOIR _ PLAN
SCALE: 11N« 10320 F1
0og [] woo” 2000

BN
------

WATER RESOURGES DEVELOPMENT PROJECT
CONNECTICUT RIVER BASIN
BARRE FALLS DAM

|
| RESERVOIR MAP

NEW ENGLAND DIVISION,WALTHAM, MA.
AUGUST 1978

: PLATFE G-4




PLATE G-5

[t
5| ¥ 5. 3.2
< ¥ mmme
3 mem.h
3 " Ty 8 *
i 4 3. (52 &8
& “ —WEBWR
§ 13y
.“ 35 % °C
! AR
y.m zZ © g
m... m 8 &} —
o E
g g § 5
W W m m " u/ cooner ‘" "

AR
J

G NS

LA
PR A A
AR o )

iR B,
i _ V A

et

RESERVOIR PLAN
SCALE IN FEET

oouvsL

e 20

o0UBEE

00000

()

§

/ﬂuﬂ&& A

e
e

e




CORPS OF ENGINEERS

" i Y.
%
. - A <
BORROW AREATE"
- s

/

GCESS ROAD A"

To Borrl o s mm— =
e bort

EXPLANATION OF SECTION DESIGNATION

A section shown on the some shggl on which it is cut Is designoted
By letter onty.

A section shown on @ sheel ofher thon that on which it is cut is
designoied by o fraction. The rumerator of 1he fraction is the section
reference and the denomingtors ore the shee? numbers on which the
section is either cut or shown.

EXAMPLE

Sacteh A is cet on Sheet No. 3 ond lhe section it actugliy
shown on Shawt No. 4 On Shest No 3 the seciion designalion is =
and en Sheat No. & r':-g- ¢

\‘,;_‘JL
fs’“ R
- .. M i /, ‘\:-—'—.‘ .
3 %4 ACCESS ROAD "B
S | 3\ 2 g
] /}
00— /

~
“e—N.E. Powe.
™~

, V20,000

o

et
. iy
~—w

—_

k)

™
&

66 K]

»
o
Q
Q
Q

LEGEND
- e w . = Sigfe Highways

Existing gravel or dirt roods.
Limit of confractors work area.
Limwls of wooded aree

Limils of borrow ar¢os

NOTES
Contour infervel, 50 feef.
Llevations refer ro Meon Seo Leve!
Daotum.
Grid system besed om Maoss. Skofe
Plone Coordingfes.
Flaw Jne oF Soiliay Cronl Ef EOTOMET L

SCALE 1T 2500
0 il 500

1060

——i

To Wochusert Reasryor

‘l QORR %A so-

809

AQUEDUT Y

i Brook inrede " guagmw

7o

CORFS OF ENGINEERS

OFFICE OF THE DIVISION ENGINEDR
NEW  ENGUAND DiVISION. BOSTOM. MASS.

U.S_ ARMY

e ar oo ar fer w
WED |CMe [ w¥ss

CONNECTICUT RIVER FEOOD CONTROL

BARRE FALLS DAM
GENERAL PLAN
MASSACHUSETTS

. Zere 195 |
ORAWING NUMBER
CT-1-3074

SHEET T OF 7%

PLATE G-6



115

\,
. .
6 Feeaed topsort b 2—“———@‘_‘ —
3 3 N Stope fon 15
2 2 % IR
N 2 b '
. T LT He 4
3¢, proe Fo be a Aeink Conc. Drop 3' j_ Fogpgﬂaﬁg‘;z:
exposed with end . L [ IRfe ¥ For dciwh/ 2= Sheat No.i3
pliagged - g 43 :‘\l Cround rods
Intoke acreen : T 1 e
to be Furnished : f N ) &
and installed I i ! ]
by others : : | T
d ke o B\ M V=i
floof wall, 3 G 4 v i 204
cest fron e = L L L1 .—“8‘— }!L——Zz-'
% P = 4~ T Teg rack 7 ~ %i
% SUEEEsERENINIS ' {
L% TN Y N N Y O LN N N " z‘f
w ) /0t Barm (Soe rofe ¥} i - ” ) Pr= ’
N N bt L N, 2 g Horsead L vd 2N ; : -
b . INTAK HAN 1 . = x | & eshos Lot A g .
ES o s 2w b . © It o i i ; - § 7T e s v e 4
3l " 'Fv M 0 L . — firiiy % AP S s A S [ I \ /r\)/‘:
. 4 ! — | - .
- - ; > ! d g s - \ E
L 7 -—-____’f_\ 7 { / . - 2]\!
25 9 - - i < ==
. 1 - o8 -x,_:‘_ [ AT WA RE
= ocation of sAfF 1 4 L T~L 3 L) :
o I Lsewe for detaris f 7 -7“,‘/-4‘1 [ ;:\" {7~ OQUTLET PORTAL - 750
\ 3ee Heat M55 7 I —— 4] -
J SERVIE P 7 % / T 755
2 ] Sl 3 kY [ § b '_/ 760
o /./ \r_“____ v B ‘ //‘
) 4 “r-_f_ ] [\//, { |
- ATE STRUCTURE % [/~ ; ] 0 ;
L éttorvent tosaet 2 \ Lon 2z~ { £ g (BN —
) ¢ ' 3
- pridd & FIGoe ? . j‘ 1 3
istind 5 i §
£t 7Y N v A, f g
p‘?ff:ﬁ < M 3 Y % ,’ b
% Y B % )
PLAN
SCALE 1=20
GATE HOUSE\
o E SERVICE BRIDGE Vﬂm —s40
’ Cberating Floor £4830.5-, = | &ex00g
GATE STRUCTURE 220 Rock ; oo
820 =D | i -
vy Chgin link fence . ¥ : o
w L7965 ik 2 e e
o ) G “Seeded F2p30/ - v % DRI 4 - e ~ | —{eooz
Z 800, - FLEs} e = vompacted backﬁu@ g _,L-Bagk-fu e L e o z
g L7 oft bervr T85O0 e 0 0 o o ' {{mpervious) s ’ Compacted pockfil! =1
g ,.,f: ,i"f},"yﬁ‘s"' " ,'J;.: fake 1o Ii4 ] 733‘; Transition § r e - (Randorm) @ o Chain link fence bt
o ELTTL g o G ; T F——p . E - I
Z 7w}~ 27700 - S —= i : < ) g e T PQ% - oo o 12 Mkfu.agrore/ 3 eoz
o i filt ‘ I Lpiva-] o Fhos N Collars - @ 4€ - ]
il P | | Ree I e i 3] | v G Asiumed rock surface oo 4 conceitS . o s a3
w = . I RUSE I I R 1 A A S Er eI LTELIB —] = = e e Sy e e o —,.:‘:1__ i = c
; : e = A e S T T EI TS0 : : IS D Tt S |
e —l—— z e , i Sipe GoofF |- e i | ""‘T‘——-l—-_'L_ - %0
T80 S LN Ml - ¢ - -, Y St R B PO MR TR S S
3'cr pive R fis Nt AT nnrnmjhmr“rnm‘n TP TR
L 2 3 wo k IH
Stop kg siotf & terezsar/ 4 7*"'“-_1,.:_ = eme i . . Groul curtains, fordefails aece Sheet No 33 a
1a0 L | i %  floaf well o i = \ 'l . _0 a0
. 2 +00 3400 4.00 5400 6400 -co 400
. C SCALE: "x 20
PROFILE ALONG & OUTLET WORKS 20 o W w
SCALE =207
REVERON DATE L =] L
CORPS_OF ENGWEERS
U3 ARNY
OFFICE OF THE

MEW ENGLAND DiViStOW. BOSTON. MASS.

NOTES .

Contour inferval, Sfect v 5 e o | W GONNECTICUT RIVER FLOOD GONTROL |
iy i r 7 Sed

2y Datam, e = BARRE FALLS DAM

tevef Dafum.
Gred sygfem based on Moy Sole Flone CUTLET WORKS
PLAN AND PROFILE

Coordingles
* Width of rock berms o be varawd o the Fapkf
MASSACHUSETTS
™™ Fgp.1956 8

Yo obtown ra_gv.bnt}- oF mortt slooes. pinimur?
5
a SCALE 1T 2O -0 ”ic no ffm_ »

widhh of berm,
DRAWING NUMBER

CT--3093
WLT W OF 16

' (REVISED 25 APRIL 1956) PLATE G-7




APE it

LEERQy, »
Br- ﬁ'ﬂ\
. L ESope- 1Qops
S?v-o.’

[ f-pﬂﬁ"* "

C&G‘lﬂ l.r.'

q~_4 — v
¢ Bogegind
.

[ Flope fon 70

& Sttt tops0il . @

PTSadFe287 ¢ dccess Rood A
T /e 33859 ¢ Dom

YA - Higbwey Guard
¢’ Rovl

! T fen 2
"X ~ACCE3S BRIOGE

odbie otifen— A

s s pioE <5

For Detors see
-Shect No. i3,

_ACCESS AGAD W =

L
£ Type Neadweall
s

™\ codis arteh

~
iy \'\

¥ ror ﬂcﬁihl_r sge Sheet k. 13. \

U.S.m

Erevatiens refer fo Hean Sea Level afom.
Grid system bosed on Moss, Stole Phoe
c‘oqrd.aahs
Tim Exd eror o
Nor 45 ond du

FIRSY i TE R S S LR R S

S 56
it ,.' 80T
PLAN
sCaLE 1 esd
. ACCESS BRIDGE~ [ELO0. i _ o
840, —_— — - . e St -
Dregung! Qroune Su—pre Ao £ CAQL & =, O Chans horfance . i ‘.‘ , VD mrmnAE D T 3o, e ton2
T L. 40 e [ i i : - e don
Aasumed rock qurfece 7, i Lo ! i l i I ! s = S8 e SpCk SuUSTICE aieng € Chonue” —1o20
820 f ! . T SCHARGE ! . .
. ; i u I [N 1y g’ grouhd Suffece Vong € chanmel
- == a0r0 i ool TEHANNEL | | | A , TS or song
8RO oy i Pl f ! IR i . {800
an = . ' X | Lot i .
i ' i i R -
. 2 I ' L P P i c
w « wo % | e
w b3 ¥ . _ —1780
e v —3 g 2 .
= -Asdaned ozl swrract ‘; ; Q: __;' e s e ’< :
3 u
§ i i gi @ B ~ ~ ‘IGO:
* TSO’— - o ——— s _— —_— _ - | s - 3
‘:" . w
w '
I\ S ——— — — - - . - — 74D
40} s et — - - —_— gg b
0 3
L Y ‘\4\ ”
Jpu— PR ——— : WARE S e —AT20
= T - T i RIVER
y ]
[ [ | | | 1 I | | | I I 1 AAR "
e 2400 S0 hrealeiv] 1500 1600
PRCTILE ALONG ¢ >fLLWAY CHANNEL
g 58
ETalt - . oymon | DATE RPN Cd
vERT 20 NOTES CORPS OF ENGINEERS
Contour inferval, 5 fadd. Y

OFFICE OF THE DIVISION EMGIMEER
HEW CHGLAND DIVISION. SOSTON. MASS.

ox0 wr| or ar ]
WK.D. i.’CH W%!

CONNEGTICUT RIVER FLODD CONTROL
BARRE FALLS DAM
SPILLWAY

PLAN AND PROFILE

"am il >
., 1956

Y=~

086

SHEET o4 OF T8

PLATE G-8




CORPS OF ENGINEERS
- - U § ARMY
o o &
S 7 3‘.’7

e

. —rr0

X

X
g0
14

INLET CHANNEL

UTLET

TOE OF SLOPE

- a0 e 40 [

SCALE Ik FEET

Lo =

BHACE Ty wr

U S ARMY ERGINEER DIVISION, NEW ENGL AND
CORPL OF ENGHLERY

----- . wizh

CONNECTICUT RIVER FLOOD CONTROL

CHICOPEE RIVER BA3IN

[ FioacT Tmvatn

CONANT BROOK DAM
GENERAL PLAN

=] CHICOPEE RIVER,  MASSACHUSETTS
SUMATTED BY o TATE MANGH 1963
':T«_T—unu-:[ CEr (AT iy

SCMLE 1Tv 40 [ame wa Erv Ewh-sh-O1k-
DRAN MG MUMBE N

et

PLATE G-°©



CORPS OF ENGINEERS

:

i
3

STA. &+ 30.44

2 Rhock Slepa
Prerecrion

’IT Saittway Channyg!
[ 87-8"

1

]

!

Exinting Crowad Suried —

TYPICAL SECTION-STA -2
SCALE 1"s 10"

- # Sarliway Chaanet
g T 2! Dam Eavenrea 22 0 Soura ﬁl;

Exrating Qresad.

lerolion varias

Sarlimay Crast Elgy PO oy

e

TYPICIE_SECTION—STA. - 4
SCALE 1"« 10"

& Spritway Chaangl

Assemed Rach

INrigm af Spiitwey Chanset

TYPICAL SECTION-STA.-10
SCALE: (=10

- 1. S. ARMY
oAl 8 PPiLLwAY
APFROACH CHANMEL DISCHARGE CHANNEL
80— T80
--- | T TOP OF Cap £Lev. IO ]
___‘l Ry
S o —_— e N N Saey
o 100} Aggrsiore m ey ~.lhh.n T
d l 73y
s T --..m N Sy
H o 28 52 AT S8
H , ' EXISTING SROUND SURFACE ¥
S 70 ) EAZ OF FEnee H —T40
L § gl r3e INTERSECTION CENTER LINE OF .
x ~ ASSUMED AOCR QRTLET wORK CUNNEL &
5 s e Ao race .\'I'I‘ SPLLWAY CHANNEL
AT FEmCING

: 204 E Ll Emd OF FENCYI —{rz0
3
-
pr]
-

or
2 QURLT MLOT ONAMNEL. I| . 1 00
H -
;i AL \Illll_-n ""52'.=_ Shee
3 b RN RA R Py —
P W CMANNEL — e e rRMNSITION S7-§° TD 30" 0" ONANNEL 2 = OO CHANNE L o =, AOCK Si.0re 80
| ..!'] 2 PAOFECTIcw
"
Il L 1 |
T —virs —Fom— g T Tries ek T Tt
PROFILE ON & OF SPILLWAY CHANNEL
nomzoan - 40"
SCaLe AL - : -;o :
;
{4 Ssrttwey B Ouri werte Chesmet foanag Sroent
2 ¢ Bt rem
Assemad Rk Swlice
2'Reci Sloge
Prargcsion
7/ ‘Grava! Beding
Elavelran Yengy
Assumed M
Satinm of Ouliat Chenne!
TYPICAL SECTION-STA.- |3
SCALE 1" 10"
Exisring Srpgnd o o w'
Surtace
North Weil /
Etev T8 O—
: Arsumad Ract Swivce
Battem of Spiitway Chunsel
NOTE:
Octiet Miet c.mm; dotwesn Siplipn [14 302
ond Station H+80%
Exrsting Bravsd
Swrfoce
Surfoce
| et T—— v
US ARSY EMGINEER OFVISION, NEW £ 0L AND
CORFY OF DndmkERs
i T o,
: - CONNECTICUT RIVER FLOOD CONTROL
MEE ol CHMCOPEE RIVER BASIN
CONANT BROOK DAM
SPILLWAY
i PROFILE & SECTIONS
E RVER MASSACH
: 0 MARCH 1983
i R i 17 T 4 S

PLATE G-10



CORPS OF ENGINEERS

O !:'-; Ju. g

FHOACT i

U. 5. ARMY
1
\
i
DAN |
180~ i
Yop of Gom Eler. 7TLO ! —17ee
4
T80}~
- -] T80
" UPSTREAM DOWNITREAM ]
T40— i
W . ] —{ 740
2 ;
o i
INTAKE CHA INTAKE ! )
72050 WNEL | Eriatisg JUTLET i
e i Ground Surfece Rock Siope MONSON RES,
w —— Ja— Top of Mock $ } o Hope i
———— ! Outiing of il oo
oo . e ST—— 4 oureer cutmner | i | (S e covsse /) |
2 Y T === I '
= [”'Rc-’fll Conduif Inr. Elev.692.0 (£ /‘s-;x—# %1 08 mtw o e i
S e Boitom of i 3 =T ==
- Owlint aumm/ - 680
-~
L - iafecsection §
w of Quiiel Channsl
80 £2d Swillwyy —se0
Digcharge Channel.
!
1 1 J 1 ! 1 i L J 1 1 ] | I 1
1100 2400 1400 4400 400 6+00 7400 8400 400 10400 11400 !
STATIONING IN FEET ALONG OUTLET wORKS 12400 | 13400 14400 15400
}~—sn‘r|onmc in FEET ALOMG  SPILLWAY CHAMNNEL
PROFILE ALONG < QUTLET WORKS '
- HORIZOMTAL %2 40" ‘
SCALE UPRTeAL  1°n20" 1
i
Intake Channe! :
Evisting Ground
1 __Jﬁf,——"- Foct
————
Existing Ground, o0 1 Groral Bedding
Ghorewt TBocm
I
| ]
TYPICAL SECTION INTAKE CHANNEL TYPICAL SECTION OQUTLEY CHANNEL
KOT 10 SCALE NOT TO SCALE -
-
e [T [ T L3
j WS ARMY ENGINEETR DIVISION, NEW € NG AND
conry of CHainELnY
waLiman, magl
CONNECTICUT RIVER FLOOD CONTROL

CHICOPEE RIVER BASIN
CONANT BROOK DAM
OUTLET WORKS
PROFILE & SECTIONS

g wren]  CHICOPEE RIVER, MASSACHUSETTS
SURATTED B [ {3 737 RC i
T, e ka7 7 8 anon | Tnet7 Ampmg dd T

L Jaec. o Gy < w8018

i DB

g

}

PLATE G-11



. WAR_DEPARTMENT — - i CORPS OF ENGINEERS, U. S. ARMY.

Z el — k. .
- ; INDEX TO DRAWINGS
& ICOPEE  FALLS .

SHEET NO. DESCRIPTION . FILE NUMBER

PROJECT LOCATION AND INDEX CT-4-122
SUBSURFACE EXPLORAYION CT=-2-1106
BORROW AREAS CcT-2-1111
GENERAL PLAN (Sta, 0*00 to 2120} CT-4-1121
GENERAL PLAN (Sta, 21420 to 44+ 87572} CT-4-1120
EMBANKMENT DETANLS CT-4-1137

" TOE DRAIN PROFILE AND SECTIONS CT-4-1311

>
g\go
1
i
%.
N
N D E s Wy -

VICINITY MAP
. SCALE I;I- 1.,

I G

WILLMANSE

_LEGEND

Project ]
Prasent Dike S g
Future Constryction ———— —
Gverfiow Limits of the Morch 1936 Floed LR

HOLYOKE ‘WEST SPRINGFIELD 1‘:

i3 RECORD
= T DRAWINGS

L CONNECTICUT RIVER FLOOD  GCONTROL
1 CHICOPEE DIKE
; " INITIAL FISCAL YEAR 1939 UNIT
PROJECT LOCATION AND INDEX
CHICOPEE , MASS.
CONNECTICUT RIVER MASSACHUSET TS

IN 7 SHEETS SCALE [IN.={200FT. SHEET NO. |
oo o Hoo® 400"

U.$ ENGINEER OFFICE. PROVIDENCE, R.L.  OCT. 19

wn:"m-a‘-‘&‘ I WOED: . .'P

N5 .10 108 owp

3-3-39 | ADDED SHEET NO.T TO SET ool P
DATE REV|SION rever|c ey [ar By

PLATE G-12 (



; H U.9. ARMY

. A B ]
CORPS OF ENGINEERS 1 1 ? 1 E l; H Gl
|
- Foce of bridge 120
8 120 ¢ — j” rbutment wall Dike . Wail , Dise T ¥
City of Chicopee Gom ] - .
1, ams )
. . 4 T 08 5TA 5441463 L]
l- %, . w) £t 074 E =X 1
Spliwoy - v —_— w27 . J a
Shice Gotes \“ / ok Hovse ” . \ _"—'-—-—..._.—_—_______'_—-—-—— /E‘ Top of dike 5"”/7 /Et 00.0
= A4, Sar d e B0 z ~ DEAQY MEMORIAL . ATINE wrer txfVe T e— . -
, T Lotiectiy vave) |4 100 BRIDGE AT BROALWAY :;q'p;( i — ————— e 1
. oty g - ey e N e ——— —————— e _—
Temporary connscion HewDike WU‘ \/ -
for process woler A’ B .
’ \'a‘{‘ oL 540 3409 sl . —qw
: EMORIAL  BRIDGE A 1
DEADY - ! T == [L £axshng Dom N
& ¥z ~, - i
5 B0 bs w0l = ) € Chwcopee River (Ruver Bottom) : £ 215144 5. Rubber Gom ~jo
2 Lw ' e ———— e, e T P ,.[ ————————— - : _[1/ -2
: d ' i T - ~_ S e e
. ./ ® . e ERUIIS ~
! Lo ! 10 1 1»
| pg.,, & . 4150 I
! '~ H. Sta.
& "":b:’" M - : )
.d | RIS S NS U A S A N R SR WAL AN S S GNP S S S i R R T R S B B N T | T U TS U VO SN SO RUNE T WO I
N R MW 10100 5100 20400 2500 ¢ 30400 300 douae 48400 oo i
. |
~ |
~ PROFILE :
~ x-u:mrgzgq i
3+ MH. Sle 6130~ o VERTLI™» E s
\\‘ # “\_
~ A Al
. ~ N -~
" \‘ * - N ."&’ . 50'0
) ) : R 4 Sy
45 ] " Sa e
H 32830,
P M Ste 850 o UD S':
(Gratea) folwg
< 4 g ] —
+‘ r New Downsireom
-\ * 3 § Prassww Drain.. -
4= i P! -4
! A
' ey
1
/ |
. Temh 515 jOT0
! - (- et
! s B B
: Ex )
! &
H 2 Process water inloke —
H ALy = s - | | 3 I ! Struciufe 1o rérmae .
! : \id oo oL S B Connect 2 .
8§ 4 | 34 X - T STREET s
\ H jS jre MIDDLE b il
. < Touh S T T T
- " . B z !
: w & o\ o LN ;
S IR ok s | - ;
{ i : - A e \ 5 P
- 4 H 3 3 % &
‘I‘ W 5, iﬁ: = CORR % D}\ \ 3 a Taty Seuers 10 b werceied
\ i = < S E e Wt By gonS Hhs s
“ = -~ MM Sta 15135 R
Hb = hre P et
‘\\ V‘] NG . MAIN _; ,-;_{'__'-.' -1.:) .
e ) 4 . -6
Y jres) B
N @ i J\ 240 5m 19078 E'#—L) adf
\ 5 Al e R,
1 ‘\-'
1 /- ) phpalie
\
S Sty A by
rare, 4 Tiow Rood ]@ ! '(. N _—
g —— = - Ly 3 — b -.1.-”;”. 'a: -‘. .- EL—.‘_-_‘
i <l - H G
T - - -g‘l =7
it . B - e
o M
b i =
o (TG L0 fe i 7 .
bl
PEE
gHICD Tt T ¥
“Rep Rap I AEEN RN AFFRIKTES, BC. ()5 ARMY ENAIGEEN OIVISION, NEW ENOLAND
-~ Aier bittom .- SOUTON, MASS. Conpe OF EwSEN
e ARCITECT - DopmatER AT wARS
P T . CHICOPEE RIVER FLOOD CONTROL -8
CHICOPEE FALLS
PROJECT PLAN
NOTYE:
(@) INDICATES BUILDING NUMBER . FiLN PR S O% oo Mgt Sleming Co
204500 g ENLALL Teston Yo firewe o - +08 e
'5_-;—'—— 2 PTLTR A E oo o remany el !
- 9’ I
vl
3 2
il . p




g ___ P

INDEX TO DRANINGS

PLATE NO, TTLE

LR R

Senaral Plon gnd Incsex,
Plan — Chizopes River Fia d0#0 Fo Mo (1425

Plap — EhiOpee Biver Sta 1240 3 lo 3l PErgs

Chmcopee Riv. Yo, 2Euss fo Ware € S5 3 ney
Plan — cmamﬁxmawbmmmirw
Plan — QuabodgPix Ska, 35 » 80 fo Sto. €5 00

Profiles ond Typicd! Ssetions

Fian of Foundation Explorations
Record of Fourndation fxplovations Nel
Record of Bundation Sploraliors M.t
Waler Surface Profiles

Railroad Aiteration

Highwou Alferaltions

Consiruchion seovence ond
Fiscel goar Fond schede'c

VICINITY MaAP

: : : r i

LEGEND
NEW [EXISTING DESCRIPTION

2. & s Elevations

- - imfayrs _{N

LB Rock or ke uterop
—L——T—sl  Fleclriv & Jolophone
—S—R | Sloror & Senitary Proins

TT1Y Rack or eorth cut
m _ Pomped roct or riprap
Q.2 | Poundotion et Bovings
Szl Foundation Tost Aodings

o

LAY

. --\Em* NS
¥ 5 i -

B Belcherlown ESmit

—

| g142407

C:"’._‘_‘..‘

DNy

=
it
A}

JH-

lg

mreld
ey

N\

iy
Nyt
~

GENERAL NOTES

rAs
£
ar

il

-
s

1

o’

o

P
L by
H v et
-’I"P %é .?
7 IRE gyt
! sl ~ ﬁl S

)
=

T - —
" —

Elevafions refer fo Mean Sea Leve! Dafurm.
The exiating sform and saaifary drain lines a shown
rhe3r Blates have been faven Foma and Drain Fbf

Planm draws ﬁ the consulting engineering Firm, Tiohe & 8o

Sated Mov: /.

L2
4.
EX
5.
T
&

7. { ol 15 700 ), At e it dpprexs)

A2,
Eor Curve Data, Beorings >u:2 DnFances see Plok Koa IL terv X

For Profiles ond Jecliona sa= Flakfe No. I
For coordinafes of L7 soe Hole Nos. T thre &
Coordinaltes relor fo Mazs, Sfafe Plane cooreinal Sysfem.

For oundaltion hest bon‘g; locations see Plate Nas T IT &17 | 4

For gefails af Fitlf and Spor!l Aredd Jee Mol ¥z BY ¢ X

!

T L

L8 ARNEY ENMMELR DIVEsOm, MEW S AND
CORPE OF ENORILERY

CONNECTICUT RIVER FLOOD CONTROL

THREE RIVERS
GENERAL PLAN AND INDEX

MASSACHUSETTS
MAR. 1963

PLATE G-14



7

CORPS OF ENGINEERS A hd
e
g b L3 £ hd i U. 5. ARMY
v —a—Waler surface projechdesign
o= -
ORIy , s 3 2 5
80— &1, 299,34 P S Woter surtace p_:-a_/ecfo’eﬂqn\ . - 3 Approx. river boffom am 3;‘3
- —feiedin 2 S NERIRIPIP FIE ¥ ™ [ R I
oo arabied o motah she e B - {exting) NRY e
v Finishcd grode of New channel. : w® d{ RIS
3 o : e ————
s - —_— = t B8 -
g. o ':"\\ q“e"\ \Ei R iad
& . "3
el 3 . Aoprox ;?n;e/- Baftam & é"
& b \\ T L £ Ll Asromed bedrock surfacs ze0 1
3 + . ————— e = ———d T
= % - —— - —==
9 " . — . M -‘Y
DU pnl b p L2700 New Grade " ~"ltevel) ™~ —
- . p— YT EITTY = I
E ‘W - ’ - - - " - - -
3 | , - S S S T
D 20 —l. . A 1 L 1 N " 1 N I s s 13 ) 1 -
2400 L L ot N . 1 N . = -1 [ Y LY ~ S L) Y
‘; 5o00 10 + 00 T 70 r o0 © T t e 1w * ::uv Bt
i
I
i § . . CHICOPEE RIVER . ; WARE RIVER L 2
> 8] :
2 2 I g} 20 e B T T R I— ~ .
3 e G e 35 s e ¥
e ———— [ ;¥ e sF ~
:'l: oo - 3 55 ke < & ;“ ':
— e 3 - B Az rox. civee Sotlorn SN
o ST 1 G L
-8 [ > * % ol K] ——— ~
¢ g5 I - F-1id Lotlg - - .
Sl Hs S IR . R siope 208
% 3 S Lo ' ™
Y ———————
4 1 —_— T D P," ~a
PP S Sl ~ \(l‘:ﬂmed’ bedlrock surface -3
R - Jree
4y
4
mfftems i
{3 P
{ 2 3 N ? 2 H] ) ] 3 % ~ )
NIRRT U T T U T U - S - B S
o <, & & ':: o A R 5 o I 2 & 3 = 21 B % S X [ 5. 51 L 1
) . T T o100 w0 nd
CHICOPEE RIVER Q
T EE v en UABOAG RIVER
: NEW CHANNEL = o e 4
Q\' CENTER LINE PROFILES Hand pleced riprap | e _ 0fr9;$lageruwvde
S SCALE HOR. (%= IDO] Fi - ——
3‘ VORT. 1= 20" continuous arpund pitr _‘E
mi
£ mew o, ! :
" r \i 2o, i{bgc pmr%'cfmn I o channe
17> 8 Rock #
|_ 7N Prars * ac,:;:bfec wen EL 209.0 £ g hid S Axsomd Seefrock suriisce
i == FipighGrode  Jiope 5% Ny - CENTRAL ¥T. R.R.BRIDGE — TWO PIERS
Frd s i Fitl . Epoif Areo " - £ Oler Bl
e _ging. gro Hrae! placed rip: e :
=4 - =2 - \ idad continvoys ~rovad pier £0ﬂ9mﬂf gropnd svrfacs
1 gravel badds 3 s I TEIT T 3 E i e
fodie material Briginal groved surlace A .
. | T (el Srope [ ont 107 rovel bedds G o/ ¢ T8
3 toof. Rock Fitf Te &2 [ -‘I l.‘_" Rock FIU Tor e 200 —
> 1 L i i 1 1 ’
2 L i 1 .- = 1 .
g yPrs v L e 1 i 1 1 i i :loo 1 1 1 R '1“ ) r
3 o $TA. 36400 QUABDAG RIVER dut-switting SOl E MAN ST. BRIDGE - ONE PIER
3 m_.‘l 20 Rock protection e fo pe removed P TYPICAL SECTIONS — PIER PROTECTION iN RIVER
A - { fazing) £ Mew Chanpe! S ] SCALE: /8= 1- 0"
b 20 Rosk protection ZERS MTG, CO . o
3 ‘ g~ b 200 0" Fracing) ) £20.5 NOTES
o - ! e TS [—- € vew Channel o)LL 100 o L For Generalnofes applying b #his Plols sos Plake K F
e 10" Grare! bedding. ~ dﬂyma/grvynd:.w-faa o 3o L — 2 For location of FiH oreas see Plale Hos. T & 8
X Hope 4eal — ‘:’:“:— — --—_L [ — - N - 10 Gravel bedding 3. Grede t/!v?f!bfls Shown on € Profiles are idenfical of
v m* _ pEw chonnsl side lnes.
§ s Assumed bedrock surface” 4 gt s 20 -
1 i 1 M 3 { r L A i | " s 3 " L L 2
i 1
?: . pro 140 7 éedmiﬁ Saurfece Aesa
L STA. 28400 CHICOPEE RIVER '
£ e, .o 7
t W BEA. 2’\+°5 CHIGOPEE RWER
2 Tronsifion between wriical & 4on t racé cof
3 LeFF bank From Jla. 130 S0 /s 5 J80 55 and 5ia 20 25 fo 3o foe50
R -~ e, RipAt bonk From Se. 20400 Fo Sta. 20 28 anc 5o B¢ 15 fur 50 28 vow
& ‘. .. — e
P - 2'0"Rock prolecsipn . T
{ New -Adnnel £ivish Grogy Slope . 57 e £ 0z e cingl 180 0° — =
- Vo . & Now Charnc! o "-?_;;9.4;('4' mfrc Yor U3 ARMY ENOMEER DIVISION, DD
d1 ” ~—  Are : {RR ~) geek i 1, gl L
Assu . e, T YT T E | s e - P8 Grovel et ) WRLTHAN, WAL,
med ;ev‘racﬁ Original ground surface ‘_J‘ﬂn.;fd.lle s @atoriol " b s 8 ]
surface Pt tvdnistie 24 ¥ CONNECTICUT RIVER FLOOD CONTROL
Siope &ont . Sigoe fand urstable " o fomi . TORETTIF 7 -3
ree w 18" Eravel bedding i) Ltock #in e matectss R;’:f,,;”,as_l it Y P —— | THREE RIVERS
[ — PROFILES ANE TYPICAL SECTIONS
, ) . \ . ) | . L R
~ [ = 3 . r 2 " L ! ,.l,, . y . ' .raln : * : * aja * A= : L yPving cmcop:z RIVED FASSACHUSETTS
* »
MAR. 1963
STA. 16+00 CHICOPEE RIVER WARE RIVER STA. 32400
TYPICAL RIVER SECTIONS - " - CTTZTE T (A L X .
SOAMLE: "= 207 GRAPMC SCALE =
SCALE 1w 20 % - N wadt

A e A

PLATE G-1I5



[ S

CORPS OF ENGINEERS

IMAT MIT

QF_1938 RQOD -

/ PROXMAT) of!
DOWNSTREAM LIM(T Gfa
i s OF CHANNEL bt
#0RD. == LMPROVE MENT &l
annRst - -~ &
| wEST B S GO

- T e \1;' 7
ANy ;.

: ey B2 ATERNATIVE
/’ Pl 3. . ALIGNMENTS

fTa be considared RR
for fina! plans).

s“"

Y.S. ARMY

AND BRIDGE
RELOCATION

ELEVATION IN FEET ABOVE M 5L,
ol
i§

¥ Muddy /
:
P - ! ?
! / I ’6’"” mproved
A 1 TChannal
& !
o ) A T
/‘ ; :
Motdrour
X Road * ! .

i
390 e Rt ST
£ i i i
Wsiing ¢ i : i
naiis - ; ; 1 H
L3 [ TS o] E -
OISCHARGE (N 1000 ¢FS.
APPROXIMATE LIMITS WARE_RIVER RATING GURVES
OF 1938 FLOOD
Y
N PLAN
SCALE IN FEET o
i - 500" ] 3007 000"
e —— i i Estrturg bonk
T 'IMPROVED CHANN| ——
e il ) ;El?
Existing chasmet - )
TYPICAL CHANNEL CROSS SECTION
- (STA 51100}
a2z 420 SCALE "= 20
2 @ 20" A
Daca Er 59 e ——— e
‘b\: e Existing 831/ and giie alavotions
a H % e —— . - . — S e e i S e e lus NOTES
L
\\ -__——_5' ——— (¥} Eltralions refer to Meon Saz Lavel Dafym
g \ ~ — ———— e —_—— Edd Whsre improved chonnal botlom is edove #levolion of exsting
s 20000 ¢fs aoove MIDDY 5 ) ; o o _—.\ ) } o Ronnel if rafers 10 sxcaretion for incraased midth as shown on
3 w2l ——_ T e Flood of Septemser 1938 _|Obsorved Typrcol Ghonnet Gross Sechon
- ord e —— lopea for fnal pian.
o5 = — —_— = 22,000 cfs With impeaed Cranns, - Lacotions of spoil artas wil b¢ divaloped for plans,
;" £ 407 7 T — -______—-—.____ oe 2 ’\\\ Maibeou! Rood Bridgs Cross hofched oreas indicals appromals orecs 1o be wdened
— |
3, T . S — * {10 o8 removeq or sproand v aters) .
§ 1 \ 3 Deck £1 4032
e R, -
: ge b -
w 400 . .. e ——— 400
3 < lfs55 3998 =
E Ecmpaled from
3 ol
g canlrois}
° —— 295 REE E0E TS =
I DRPE OF ENGINEERS |, S anmy
4 SIERE b ME B n v emonlge
s o g " T Water Sufoce OctiS56~ el B ¢ - yso L
=z
- _— P 5 LT CONTROL |
: - -TA'L""” Existing Boftom—u Fssumed sortom pmits "; e Fem, CONNECTICUT R‘l‘:’seﬂ":é_goﬂ N [N
=] beyend Crots S - + ‘
° NOTE &
: P sting bottom shown & T, = — e e LOCAL PROTECTION
> vérege ecisting doltom shom - 7S - - P, ——%-’7,2-,,,#-&%,;,-_-;,;"’ — T o
2 on the profile is Ihe approximate O, & T et Ponts an River Gorren T \ T a7+ ST GENERAL PLAN AND PROFILE
Overage within the presant cheaoel @Q —— ; |
as determoed from inspechon of . N S i WARE RNMER ASSA
WU~ gvailoble cross sechions. ‘z,%§ - o= . - t LT A 0 i Uk, .. ﬂ‘z‘ { » m‘l-lPRlL 1957
¥4 A R 3 . T
Letlers reler 19 cross sections. ¥ \ - A SWOWN
| :M'n[mm-v Il £ ; z [! @ L T . ; " ] A < " | sI i T | ; POT Iv " | x oy | L oA P> | - I
’_"‘i'fm ! w00 (] 53] 4!# W00 «gﬁ_ _ﬁlﬁ_ T80y 00 BOGG 000 13000 (] 12000 7500 CT-1-4437
: DISTANCE IN Fret . seaLe HorT 300 PROFILE T
Pk i Y

PLATE G-16



CORPS OF ENGINEERS

|
!
: U S ARMY
N ‘ : o w e
. .
. -~ say '—&_-f—
L H - P
. i A -
| - ’
. I e _
| fis
- 438 B
. i }
v * - et 136 } .
we k4 ‘ a3d - S o
Sy R . . Existing Concrere woll : ,7/
ol - = : C a3e
el -
EE o W . / .
sRhE B . 4
GEY, s i T g i i o
ey : P NEW ROCK APRON PLACED ' -
A ON ORIGINAL GROUND N - 3 .
W \ £ O s - ) 344 Fd
. e 17 S = ’
c 530 Y ) M -
. I?S:fop: et b QMANNEL 1] by R
. . A %7 Hear " Remove Boulders £ . & Vv £ )
et - n Channet - ‘f
TR L ) =
R Rt
T e 5 BOSTON ‘.3
e ) g i
S53e s T ngs 1l =
- R o ston Fool! 1t - k- L £risting Powsr Lene
s gt sy vt S T iy S x N CONCRETE wai. srarog Sione wol
L e ) ! 3
. - - f for Diaced * 10 be ramoved 1 & NEW GATES £ m’mle Pump House - ® -
e M" 1 - f - A0 e “
oe
wew GO MEW INTERIOR \ : = et = -
CONCRETE WALL W T }ﬂﬁ
Remove Eristing Srons Wall, - r? STopty .. A__E._A-,?L)'_,’?‘ 5
i e r——— JUPERY e 0;'9",’.“-1 T
A \ P o7 I By ¥, 2 Sloge H Ret 2
" i % et 6 N . elgcoted Powsr Lind
55 § Ensnag Stone woits ff | : L - ’ (AT % e 'j pun o™ ; Fioot 5266 , § A -G}FD-I - N h [ ——
o i v P ! et - . H
o l & R k) LA e o g‘;;ﬂ‘fgg\ WL gostm - . B NEW EARTH DIKE l ;
i e 3 “, ] ! WALL ey - i j'/ o Eristing intoke Strocture ! ‘
’ +, Exshng Fuel  ~* ’ b B -« dTop Erev lk (;m-’ﬂﬂfr__ - . ) i FE J i
', Pump House U] ~ 4 \ 5340\ . . i L 2 f i
I - < \ EREE \ - ———prodtace o 4 :
i 530 S, Exisrng Stons Foolngs I e i - ! '
s = for Bndfp Pugrs . - e EET. L e i '
UNDERGROUND B h : 3 - s !
OIL STORAGE TANK B RS | I 3 g : - ue :
% : ! ; . o :
J4 NSl 4 : Goen Wers . 47} autt¥ o |
L Vg, > - arer Supphh Y L] l -~
e ¥ ;q. %, = o Storage far \ H
/ w / ™~ el qa5 z |Firé Profection ) | 3
/ ! i N o i ' * ! E
. / uf ! N ' : = . I Fransformers ‘ Y
/ N B3 : z s
woesgrouo [/ So il 1) ; ., 3 SENERAL PLAN : §
) OIL S5TORAGE TANX 5 h/ e i E | e
. . o L T a SPALE N FEET : ¥ —
; k o), 1D ag’ o 4 i3 i - & Moimum K.
. N A it - ‘ s
; T o o ,’f - “———Tairace | hd
/ ‘ e RYs | . ) P
) PR 1 ! : sumimutn 2 1 Fristing Stone Baﬁ
/ . | YAV Vi
£ Rack Stope t ! =~
X / R Prosection < ' 1 Origun! Grovad - - .
o ! .
g { ]
) . . ..
. //\, . ' SPF - Etav 5277
g 5
P ey T -
o i o o
@ e o i z o
o ’ s . ! N NOTES
. . ' S New Chonngt !
. . / B o 8 <
. ' ! z & -' Botrom . |
Yo z © ‘ - SEGTION  8-B ¢t Limits of chonpel excgeotian extend from
535 | P o =@ ‘ — —_— Sra 500 to 17200
- ) - [ b E G SeaE ils
-~ szg--— . s b } = :i AT ! 2 Stone poving of the chonrel balfom shall
- P H — - - : errend from Ste 5+50 fo i2+50 Stene sholi
\\_\ spg . Mock £ill on Excoroled 5"0’;){;' \ [ ® @ wegn g mummem of 500 1bs
S0~ 518 N E . - { J . 3 Top elexalion of roch slope protecion
S X . \ :ad varies 1o 20w for a mummum of ¥ fesr of
e —— \| 1] : \ [ l ' freedogrd
H o i I
oo \ ol L L --
\ 1 |
. " P .
° Remove Bouiders r & Fopsaut . ) - 70 .
; n Chanvel \ 3 ond Seedt 12" Roek Fur
- s i £,
. : . \ l I ) B _{:’ 5445 RIVERSIDE \
- N © LANDSI - 2 - :
Chaonet Ercavolion “ &R \ e DE impervious L\l\‘ ’ 12" Gravel Beddmp .
o 8y £ Fut N e - . _E 506
e 1 \ . E R e Drignot gro, neo0cts SPF
o ——— - 1 g g e - B T [ R 7__7an,4;_w/0“ ’
e ¥ X E | ' TSN LA . b R e, (E15385
——— ud Rock Fetl on - \ ! & Srripping ‘ . M
—— , > U'S ARMY ENGNEER LiviSiN, NE W E NG
. £acavated Stope ’ | \ : BUILOING NO 8 b Ensting Stone Woll - i'[:' TV worma: T s T
' ' H ; 7 AR
£ * H Erploration f ;--j. 1 A FCEELE EXD
; French - CONNECTICUT RIVER FLOOD CONTR
- . [ sk tws | ws oL
- . [T S SRR S AT
.3 { foor 15206 (e T IWEST WARREN LOCAL PROTECTION
- i | ST o KT £l
' * H Y SECTION A-A I’wu‘- ree w 7 GENERAL PLAN
. - . i - - e <
. soe .. { i stare s ool J 4] QUABOAG RIVER MASSACHUSETTS
z « ' 5 . PryTe. (ComNAATID ATt
. ol i JULY 196)
RS S i SRt g S
L—_ 3 528 - stant syemnen| -
P . . TO ACCOMPANY REPORT ORAW:AG udBE R
- | . ] 3 ; DATED, JULY 196] CT-1-4722
.- . : " . ! SHEET 3 OF 3

| PLATE G-17



&=

8-

T

8+

Srive shee

Blow ¢ onnfs ml recorded o aol considercd sepesenietv
Cobbie cr bavider {(ore-deidfed)

S obbfes ar bovAk s Sontinuts o Avsted lair deillea )
andf or Hasled ond caopped)

DATED, JULY 1961

M.&_SSACHUSETTS
S ILY 1961

QUABOAG RIVER

ICALE: AR soww §
DRAING NMSER
CT-1—4T723
INECT 4 OF B

CORPS OF ENGINEERS A 8 g ® £ F ¢ "
Saar ol 1 U. 8. ARMY
. - f .- T Wew’ dine ond Cone Wali-Tap Efev S#E.5 - ~|sas
!’r . A SEF 00 S Llev. 2418
. 279 foor & $4r——"} - --
“T — - ;- P - 252 1540
‘ J 4 Wates Sorboce //'
. Busiding 3 Z : ‘2350 8325 CF5
| ooas o 2 Building no. 7
34 2 Z Zristing 9 . 53
- Stogiog Siuctare
. Top £lev 5340
’ wod g fep 2lev St 8 ‘ . B
ol £ 5327 2% Figor ; Observed Woler Surface (1955) 8300 ¢ £3. 7} _Crest_of Pam_Fley 5327 _
E’ - W : Top of Wew Cone-ele Wail wn Jiog Mo 7 sz al
(7
- . ; I
3 T Toor of New Cone Woll in Bldg £t -
3 3] e o
N szab ey —_— -1 - : mpremgmente)
H 4 4 e srondaed proiect Fiood 11000118 fw ek niWOTIT AN - szg
. & - T L8 Floor £/ 385 6
] i J'!arﬁ;.‘ ~—— ik = - Ty
g /—f' Fank 1 =7 [to be removed
} oy otaers] .
u 524 . .
.é water Sucfoce (19557 8500¢Fs z e ! - stene Foundofion sotfom X — ——f5ta
- . ks, - = !
5 o Frogect Flood 11907 ¢ .- 4 - 22 ) chonntl ==
- Standar areel ‘ jshing L=
% -- — ST Trwath anprevemanis} 156,000 ot 4 i (g | A
Tz of 4 } - Stone —
"é Yereces i ")(!’a be removed \ Foundarion | I
g : by ofhers} i —_—
5 \
-~ 56 Ll- - I S
§ I S .
v oy anel pottell — — -~ Feesti
S st g CHenii— o Lmg b O 2 Werter Lome
e — - - ares Ling
512 [mproved Channmi Bottom R ; dees
SN 508 3
| 3
4 1 1 1 L 1 t A L L L k 1 i 1 3 5
t*+00 18 +00 15400 14 400 LERE- ] 12450 (1811 400 200 Aro0 Tro0 $+00 3r00 4400 I+00 04
¢ PRoFILE
. HORIZONTAL 1+ 40% 0" i
SCALE yERTiCAL  1°e 407 ‘
; 4
FD-1 FD-2 FD- 5 fo-4 FD-5 FT ‘
" - -1 Fh -1 =
27 02k 1960 W Oct 1968 Water surfoce 5.4° 3 Nov. 1360 FL & Now. 1IN0 M Dt 1IN0 25 027 1960
’ £ SN f1 5272 above fop of Doring f1 526 6 In 5)32 26 & 0+ e
r [ g ity madtium 10 fine SN wuth  CTETTR SAUD weth broces of = Concrete = S aphol £1L326 = €3304 £1 5438 _ e
i ;:;u of gashall N:‘d Mm’ﬁ; Grirves aadorgonm s 3P| Gravelty 30 Aahes ond cinders (Fult) . Silty. grevedly Sa (il ey sttt
groveliy, medaan (v /) [ Samky. i¢ SHT with — - - —_ X el oy | it A Seophends
) P S Camerere 12| ]| Sandy sy Gravet werh Codbics sloc| S ot et ondt coeaders Flf} 15[ 3P z’@, ;w:;;y ::: ﬂﬁ':(hﬁj o™ Srkgplz’rr&mdm ta Fing 3AR0 -\{:,:,v: K };,‘ NN
iF 1o . Nelby sundly Grovelw thlebbles  _{__|_Cinder and breck (Fite) . 3 licam AT e
- Sitar 1 100 500 oot - - i ey n| i, T s
N — rag -
o2 sa 16|68 I oty sandy cRaves S, 6 Crader ond bk £EA) 3 ol
- 2 # ity grawelly SAD GM | wath hrecks P e il Yy mesiom tofine JAED b—4T"ML Sondy ST with cegomics anduead (2 Refosal b duger NOTES
< A _ SM|  Cravely swly Sinp m—-—_;m srovedly SAND wnih organis QM| Silly, sandy GRAVEL Z; su 5;’;""‘""” Fine SAND 9 cabbles Elevations relar fo Meon Jea Level Botum
by - - g Ladins . — andy eNAYEL — :
LN T Sendy GRAVEL 109 |GP | Sonay GRAVEL o -;; i[?f?’.;)h fine sarey ose Gra:!ly 4 _ ! ° . For location of Subsurface Explorafions see
& 15] ga| ety 3y, medrom 12 frne a5 13FIEEL by sy CRAVEL weetd 4] g - — G| Sty saady CRAVEL Fiate M. 3. -
| SANC (T} - — trocesof coul T30 Sithy frae SAND soloel & e " Porsible FUE)
‘ﬁ re _ Sitry SAND (TeH) _fsm (;,;,:,//y; r,,,f, S th _ B W) Travets sitrs Sond i) N ravely, S0y SAND Cosbies omgt Bovlers fo 1'in drameter 5
& CobdfestTiiL) _ Proved fo 16.5 fect with bar
52 €3fsm | Sly SAND £ Tit} 1R NSty or SAND Mo Refusal
”- = - N N
L Sity SARDFTil — 20
150 blow soird refusal
. ro Jamphke 3poon
25
- RECOR EXPLORAT B
0 OF EX ATIONS LEGEND * 0k SEAPHY 1,047
SCALE: VERTICAL 1"+ 8"
Laundoinre Teat Bariitg
Foundalion Hand Avger Boring
Foundofian Test Prt
Dote Feploration compieted Wi | oa¥t
Elevafion of ground surfoce of hime of sxploration
Subsorlace woker ievel wdorng atbime of - xploratron LS. ARUY ENGIEER 00VISIH, NEW ENGLAND
Group letler symbol according fo Un fied Soi! LTAAE. waATy
Classiticoton
o recovdfV orensohs fodkey sl samples recovered CONNECTICUT RIVER FLOOD CONTROL "
Blows per foof of penrlroton considered m. 5t F
re,we;'znfa'bvf -@Iﬁorﬁ/mn ;;r Z;z—; esing oJ.'aO/, P WEST WARREN LOCN- PROTECTION
poand homines &ilh g iree fall O of 8% 6a @ 10 D s
or 270D, 2IDor 2K 00 apdor 206 D or 3G, size PROFILE AND EXPLORATIONS
Lample spodn CQuipped mih 7 beveled und sharpcned

PLATE G-18



61-9 3A1Vid

!

Crest of Principol
Baffle é Spillway
-—Flood S?m —

w< -—_
i =
AN =
Compacted | Moximum Water Surface
Earth Fifl ¢
SECTION A-A
CROSS SECTION OF EMERGENCY SPILLWAY

CONTROL SECTION

£

~Spitiway Storage Freeboord—~ A_! E w=T0p of Settled Dom
Maximu i r Cr f Emergen illw o 'f'f";;
gximum High Woter—, esto .Ei ge cy_!-Sleli cy} a- "

Anti- Vortex
- ¥ Structures 40’ or

Low Stage
Spiliway

R 3 PR

= S
p

-2 Gravel Toe Drain
A Va Tl R

Sediment
Storage

oA,

ipe For Draining
Sediment Pool

TYPICAL CROSS SECTION OF FLOODWATER RETARDING STRUCTURE

ALONG PRINCIPAL AND EMERGENCY SPILLWAYS
U.S. SOIL CONSERVATION SERVICE

Berm Provided on

Higher

Stilling Bosin




KITTREDGE]

/q“;" (CGNSTRUCTED)

& HORSEPOND| ‘ |
— [MEADOW (IC{)NSTR;CT\ED)¥ r' Davir ;
LOCATION MAP ” P 9
/3 (L Bt st
’ Cus 3 & "
2 \\ =iy
SUCKER AKHAM
(CONSTRUCTED)S I e 3 [ rgwning
e L o -
LAMBERTON|N fx 8 eers ‘
(CONSTRUCTED) J2 F
,f" } )
#&"/c Jt—:’}t - " ! $
‘/#/ 0@/0 : ‘
{ 0*/ \ ! i
PAL u} & 3
P} Blrook\FieLg) ! /¢
./- 5) Wesi 4] ] .‘f' ’r"
’ Warren ',4 r "iil
d&“f
1" Worren tore ol s E*N,f"s R
t. \ < . Latha 8_{ o ‘ * emere
Mfubsses { . 488
- i Coming - S y ? ‘
C ? % \ ‘Q':[ MOOSE HILL)
\ =55 | o - 'A’ t‘q H
\___’,-l, N ’l 3 1 y {FLOODWALL}
kgﬁ . A ol -, {"; I
| -\“ “"’) ﬁc’s?r voir \ / ; ’
| _:;:}_/5. —J U.S.DEPARTMENT OF AGRICULTURE
‘ )I Garsorr G / } SOIL CONSERVATION SERVICE
L / ouscomuitl - | Cantarere PLANNED STRUCTURAL MEASURES
— . 3 \ ._':: .
Cceens R/ ,Ff‘“’ Y4 g e QUABOAG RIVER WATERSHED
—:——-— County boundary I (" / /\r -—ﬂd “ / MASSACHUSETTS
— — — — Town boundary “fﬁ..._.&' J ~ CH AHL TON
L floo6 detention sites ) (v - SOUTHERN AND NORTHWEST. ..
S TURBRIDGE
e Stream channel improvement RICE o - . ' . | WORCESTER SOIL CONSERVATION DISTRICTS
-3 Floodwall - I ¥ guiLes FEBRUARY 1961

DEDE 33 BEL

PLATE 6-20



IR

- " ' o | | RECORD DRAWING
fd c:m::?a::ov:iﬁevi m ::r?int?:m 9 Siphon Spiliways Crest Elev. 656 :
to open and close the inside PI:ouildint;w::ndel- * Six @ 3:3 h;:GadD C-F':)ac'ty unt:eh: maximum
0 b . head. Three smaller
- main ""ﬁ!’”’ valves, ﬂfdwmq water [evel. ] Order of priming defermined by :
- "‘F":‘ "‘;1 anms | Compenaating weir; sensitive float switches operating ) p
prevent hunting. | Automatic. regulator - | goctencid valves on vacuum comection. :
5 . 1 for butlerfly valve : Siphon break pipes.
ional hand controf | Froat contran. 7 Order of breaking
' | Meters 1 determined by
’ | rate of diversion surface contact. /" WARE RIVER
release. DiVERS]ON DAM
t A g | 0 0 8 Diversion . limit- ' .
670+ ‘a Stop loy qrooves release 85 M.G.D. _ .
, 70 Arrh— - _\ Pond fixed at 1656 rgency spillway T 6%
. D . + = =11 by adjustable X T crest E| 657 v .
— Iv] {9 \ i ~weir crest or el .
. = Stop log ] ] ’ J :l 21 ~sluice qa:te. -
{660 J grooves ' ! I= --650
=3 ' “‘3 - ]
: - f
o ' == =
" e ol ——— HGn s — =
~+ 5 | ¢
! E: % "| Steel cable ’
6404/ . BE E butterfly i - g40
R Air Chmprosser I-r‘ 3 to MM"‘! 2 v
|| mehe-wp in water arm on oil 5 T H .
ard o-l.“'.r ] p valve control % :
t.bd - b o k % Al
it Somber wiapply . ’ i ; RTINS ” .
i ‘ . ) i[ﬂ > p R { ; T 7 V b B 4 '='\:-, - “Lm !
Float controf for ! . 8 B Tadil = o Sypass to river & A AN A ‘
|, main butterfly vabes. _—~Water seal o : P i (E - _ Bypass to canal \\ Vacuum connection for ’
Bleeder fram ﬂ‘f sfart firet siphon. - e % Maker on central butterfly ~. ragid priming of siphon. 620
L shaft TN ‘SuPPb; and return pipes for—"- _“F4 | : - ?h?t::uo?:rc::la;bfam . dieter to measure release.
oil pressure cylinders operating E f of slightly less capacity rifice to adivst
. fjust extent
the main butlerfly valves. . ; g and unr_mtend. of backwater on weir crest.
4 butterfly valves conlrolling > ' 1610
the waler fevel in the vaive pi, ’ .
the head on the mphen spili- o B e Air vent, ordinanily not S _ '
ways and the discharge into . o - i operative #n account f St
1pe shaft. o o of vRcuum in shaft. .——Edb
S ; < Shaft lined with ’
\ i Acess t'hr wspection of s 53 : cast iron plates - P E
= haft and tunnel. 481 ] with helical vanes. :
Ul ‘ ] .. i = Centrifugal force .
590 1 T ( o mairtains smooth - . i -+ 500 -
i - - : = ) diséhque around
; the circumference.
1818 Dinm.
- ‘
Temporary steel. bulkhead . . : .
| » Jern qu‘k’ et 5::9{01335[':::‘“ Mern. DisTR. WaTER  Suppiy  Com.
# 4204 ) Rngbti:n of Qumbbin DiagrAM OF + 420
; . . o TUNNEL : v
e . WARE RIVER
el INTAKE WORKS = |,
1
o 3 s ]
‘ B ¥ JUNE 1935,
, | From QUABBIN RESERVOIR o
. 400+ ’ ey £ -1 400
N 1 -
A R + t
Original Acc.3831 o380,
Grawn - A2y . ) .
Taced : 2083, — 7 1 : : ' fuc g3y
AT N g o _ L o - » - : PLATE G-21



(AL

VIEW OF QUABBIN RESERVOIR



533

53@

Ny
A

531 A

RESERVOIR ELEVATION IN FEET ABOVE BOSTON CITY DATUM (B C D)

530° 2000 4000
OUTFLOW IN CFS.

NOTES:
CURVE WAS DEVELOPED FROM
INFORMATION PROVIDED BY’
MASSACHUSETTS MDC.
REFER TO PARAGRAPH 3e
FOR EXPLANATION OF CURVE.

6000 8000 10000

WATER RESQURCES DEVELOPMENT PROJECT

CONNECTICUT RIVER BASIN
~ QUABBIN RESERVOIR

SPILLWAY RATING
CURVE

NEW ENGLAND DIVISION, WALTHAM, MASS.
AUGUST 1978

PLATE G-23



STOPLOGS - SPILLWAY, QUABBIN RESERVOIR
PLATE G-24



[WATER CONTROL BRANCH
S. COOPER, CHIEF

I,
Es&:nmmcarmi

J.FINEGAN, CHIEF

. HOUSATONIC RIVER BASIN CONNECTICUT RIVER BASIN THAMES RIVER BASIN CKSTONE RIVER- BASIN| [MERRIMACKX RIVER BASIN HURRICANE BARRIERS
R F DOHERTY, BASIN REGULATOR N.FORBES, UPPER REQULATOR TOBUCKELEW, BASIN REQULATO N.FORBES _ BASIN REGULATOR[ |{mrw. Mimick , BASIN RESULATOR RE.DOHERTY , REGULATOR
I R, F.OOHERTY, LOWER REGULATOR "
[MANSPIELD HOLLOW LAK i
THOMASTON DAM | W HAWTHORNE, PRO. MGR, WEST HILL DAM ; FRANKLIN FALLS DAM BEDFORD BARRIER
D-WARREN, ASSISTANT ¢.M. CLARKIN, PROJ.NGR] | R.D. MAYO, PROU. NGR. J.J. ARRUDA , PROJ. MOR.
A.HOFFMAN, PROJ. MGR. ’ E — y EM. CALOWELL , ASSIST.
R,M.HOWE, ASSISTANT : 0. LAROGHE, ASSIST.
—t UNION VILLAGE DAM BIRCH HILL DAM BUFFUMVILLE LAKE R
R.THRESHER, PROJ. MGR. J. BACON, PROJ. MGR. [—] - B. HAY, PROJ. MGR. )
G.PARKER, ASSISTANT ASSISTANT R.FREYTAG, ASSISTANT . ?I.TI:\“'I:I?:A%S B:x:s;
l 1 BLACKWATER DAM *
HODGES VILLAGE DAM || .. roserTs, prov. MoR.
NORTH HARTLAND LAKE TULLY LAKE D-W. CLARK, PROJ. NGR.
J.W. WARD, PROJ. MGR. | — R.A. PARKER, PROJ. MGR. ASSISTANT
J. DYER, ASSISTANT ASHISTANT ::’:;on":: TB:RR'ER
[EAST BRIMFIELD LAKE| m 1 CROVIDENCE R. 5.
L LROBERTS, PROJ MGR i f—] 9. RATHBURN, PROJ. MGR. PUBLIC WORKS DEPT.
HALL MEADOW BROOK DAM) NORTH SPRINGFIELD LAKE BARRE FALLS DAM ,ASSISTANT ' K.B.WETHERBEE,, ASSIST.
- - T. GOEN, PROJ. MGR. G. SABINE, PROJ. MGR. 1
RWITHINGTON, ASSISTANT G. BOWSE, ASSISTANT WESTYILLE LAKE . PAWCATUCK, CONN.
T R | |
A TRY 1 |_1R.a. 8OLEC, PROJ. NGR. POLICE CHEF.
EAST BRENCH DAM BALL LAKE CONANT BROOK DAM - E.P. MCCABE ,ASS{STANT
H.C.LOBDELL, PROJ MGR. . FAEET THo PR T ieE)
| * R.SNOW, ASSISTANT WEST THOMPSON LAKE
: L] C.A. BUSWELL, PROJ. NGR.
| € GLASS,  ASSISTANT EVERETT LAKE
L] J.A. PLIFXA, PROL MGR.
NORTHFIELD BROOK LAKE] TOWNSHEND LAKE LITTLEVILLE LAKE W. TURNER , ASSISTANT
L R, BALLANTINE, PROJL MG J. PARKER, PROJ. MGR.
N. GOODENOUGH, ASSIST, M. CAPUTO, ASSISTANT
HANCOCK BROOK LLAKE| SURRY MOUNTAIN LAKE KNIGHTVILLE OAM
— e oy won || |LYLo, oL en
R TETREAULY, ASSIST. . h
- RCC ASSISTANTS | |WCB ASSISTANTS RESERVOIR MANAGERS
PE.HETU 1. M. BARKER R. MORGAN HOUSATONIC R. BASIN
HOP BROOK LAKE OTTER BROOK LAKE COLEBROOK RIVER LAKE 0. M. BUELOW S.ALEXANDER THAMES R. BASIN
——] L.WILLIAMS, PROJ. NGR. 4. BOYEA , PROJ. MGR. | P-R. LEWIS, PROJ MGR. L BuRNs ASAWICKI MERRIMACK R. BASIN
J. DELONG, ASSISTANT 0. SHEPARDSON, ASSTSTANT D. GREEKE , ASSISTANT T W PEENEY _ W CURRAK CONN. R. BASIN [UPPER)
M GEIB
1y '3" MAIHFNELI..I _ J. LEDGERE CONM. R. BASIN (LOWER)
. H.F. MCMILLAN
BLACK ROCK LAKE MAD RIVER DAM &P. I\vM'IIucLaL!EELLUTﬂ
L{ EW. FOSTER, PROJ. MGR. - $ 0 PARKER
J.COLLINS, ASSISTANT C.J. WENER
SUCKER BROOK DAM
. [ORGANIZATION CHART FOR RESERVOIR REGULATION|

i DIVISION ENGINEER |

| I ORGANIZATION

ENGINEERING OVISION |
I

] - CHART
RESERVOIR REGULATION

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION , CORPS OF ENGINEERS
WALTHAM , MASS,
JAN. 1979

| WATER CONTROL BRANCH
i

Maintained By State Of Connecticut, Department of Environ- I
mental Protection, Woter and Related Resources Unit,

RESERVOIR CONTROL CENTER |

| PLATE G-25




CORPS OF ENGINEERS U. 8. .ARMY
920, . > 220
i
880 i 3 —— - 7 g8
| : BARRE FALL?NG RESERVOIR
840 ¥ I o LO6E TN TROL STORACE T z..&'%’o”u_l B 840 i
\ :
-
y .
S CONANT BROOK RESERVOIR 800 4
b UNDER CONSTRUCTION w
L FULL FLOOD CONTROL POOL EL.737 o
\ FULL FLOOD CONMTROL STORAGE 3740A.F
760 0 5
5 2
: 3
720! 3 § 720 w
m;o g \ HONSON DAM & | 3
]
4? E P"/ RESERVOR 1 e
680, kA LAKE LASHAKAY 660
mjfﬂﬁr_‘ INTAKE WORKS -
FIVER _l/ A |coam |°" u ‘ [ &'VTMIILE Rfvg‘m'\ w
— ] o .
COLOBROOK WER 8 = . MWLE RIVER w0
640 (ib PSES GAGING, STATIONT 5 . v T N 640
MLL 4 @ : e L z
PRV m«m——\ BARRE WOCE CoMEIG & MLL BROOK: PWERM : - /
o e00 &0 DA ] i b L 600
w S
WRLLARD MFG, 3 * [
4 quagaN rEseRvolR N | SETHMT L WARE PVER Vo @ | can g (5 |\e ® g
WL EXWATeR S?JPPE: TGO':)LW.EL 53] {4 I ¥ w
« s60] [R5 ATER o <<t | § "; EAST BROCKFIELD 560 2
] panFCR [QUABOAG RIVER]
@ CONANT s QUABOAG RIVER N "‘mfm““
B\ BROOK 2 £ 1 i 520
520 J_§
3 ewson L BERT MET § e L
u aw | D co oM r/ :
=
P /
w 490 & [a 52 %6 0 &4 68 T2 480
o NIANGS BROOK 2
2 W & EGEN
440 g - — 440
[ DOY BROCK WARE KNITTING EFr—T——+t—T"—"T—T—7rT7177/—+—1— ICOPEE. BROOX
w ~ B 0O DM é EXSTING FLOOD CONTROL DAM 8 RESERVOR
“ _C?) | 400
z 2 '
I TN «, : H— —
3 G
Z 160 Tt * 2 2 260 EXISTING WATER SUPFLY DAM & RESERVOIR
2 " LOWER BONDSVILLE Iy = SREOETT ML
E BONDSVELES b u CONFLUENCE OF WARE CONFLUENCE OF WARE 5
< DaM s AND SWIFT_ RIVERS AND QUABOAG RIVERS g CF CHURCH MFG
s S €@ § 1 0. 0AM
- 320 & — 320
[ \ — —
lsvnFT RIVERQ e —_— I D T Y R /cg (35 RECOMMENDED OR AUTHORIZED DAM & RESERVOIR
g POWER €O DAM
200 ‘§ - 280 \
. | [weLves e
! LUDLOW MEG, BROOK § §
§ o I"‘” § § 1 EXISTING CONCRETE OR MASONRY DAM
8| -3 240
240 ki COLLINS MFG ] z =
0 D4H - W % §
— dz) = - TIT 7] MATEH LINE AT CORRESFONDING FOINT
200 CHICOPEE ¢ e
. RESERVOIR! FULER LUDLOW MFG
@ BROOK 0. DAk NOTE
E‘ CHICOPEE RIVER These profifes ore Normal Woter Frofiles
180 < - 50
i WESTERN MASS |
¥ COULET BROOK weet] ELECTRIC £O AW ¥ BRooK
120 ] ! 120
¥ CLmciTY OF CHICOPEE DA [ S5 OND
I ‘” . REVHON BATL BERCRP TION 1]
DWHT MFB €O | SAIGE ARMS 3 ”
8o l LS ARMY m DAVISION, NEW ENGLAND
Y % 2 Rt
“ CONFLUENCE OF CHICOPEE 3 3 g o ¢
AND COMNECTICUT RIVERS & 8 ¥ g ol beoed CONNECTICUT  RIVER  FLOOD  CONTROL
a0 T8 s : §F = 40 LRM |FL.C CHICOPEE  RIVER  BASIN
™ . R :
38§ E s SCHEMATIC PROFILE
= g Wlm—’i
=~ b o T
ja) —— —— Y
v 64 3 % 52 [} 44 40 26 7] 28 24 20 18 2 ] 4 3 4 8 12 3 20 24 28 32 3% ) a4 ;
DISTANCE FROM MOUTH OF RIVER IN MILES ik ngP RIVER Mi?ssnizgsf‘rs‘gs
. . 1 g
scALE: VERT l. " ‘U FEET et Lk O, £0L o L SEPUTY Drvriede Kndalfn
T OHORIZ. I' = 4 MILES TO ACCOMPANY REPORT DRAWING Musex
DATED: 8 SEPTEMBER 1953 CT-1-560]
SHEEY | OF L

PLATE G-26
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ANNUAL PRECIFPITATION
CHICOPEE RIVER WATERSHED
{(DEPTH IN INCHES)

Ware, Mass, Hardwick, Maag, Southbridge, Mass,
Calendar {(Elevation 410 ft, msl) (Elevation 990 ft. msl) (Elevation 740 ft. msl)
Year . 1920-1976 1920-1976 1912-1578
1911
1912 , 47.3
1913 44,5
1914 : 33,2
1915 42.3
1916 ' 39,8
1917 36.5
1918 40,7
1919 . 59,4
1920 52.8 56, 4
1921 42,0 48,9 42.8
1922 45,4 : 46,4 49,2
1923 46,2 42.5 44.6
1924 32,3 40,0 38,4
1925 39,0 41,2 40,6
1926 33,9 37,1 43,3
1927 52.3 53,1 50, 9
1928 37,0 42,4 42.0
1929 40,5 36.8 40.7
1930 30,9 32.2 - 31,4
1931 - 42,0 40.8
1932 - 4272 49.8
1933 Y - 50,6 55.9
1934 : - 50.4 52,8
1935 - 40,0 40,9
1936 - 57.7 57,4
1937 . - 53,2 58,6
1938 56,0 60. 0 67, 4¢3
1939 36,4 - 49,0
1940 45,5 42,7 49,4
1941 34,3 31.7 40,1
1942 ' 46,6 44,6 49.5
1943 43,6 39,9 41,2
1944 41,9 - 44,2
- 1945 54,4 51,0 46,9
© 1946 40,6 - 45,5
1947 - - 43,4
1948 45,4 46,4 46,6
- 1949 - 35,2 34,6
1950 - _ 42,2 47,0
1951 . ‘ 46,8 : - 52,0
1952 40,9 40.7 49,2
1953 53,3 48,3 58,2
1954 53,6 48.6 56,2
1955 60. 0t?) 54,3 60, 6
1956 36,6 41.2 41.9
1958 32.0 34,6 : 34,9
1958 43,5 45,8 54,2
1959 48,6 52,2 ’ 55.1
1960 48,0 48. 6 . 52,0
1961 38,8 . 44,9 44,7
1962 37.0 38,7 46,5
1963 : 36.4 36,7 40,5
1964 31,4 31,2 36,9
1965 26.4P) 39.5(P) 32.1(P)
1966 34,9 36.2 43,6
1967 43,5 46,2 49,3
1968 39,0 40,0 46,3
1969 46,2 46,6 . 53,9
1970 41,9 43,0 45,0
1971 41,2 43,4 45,1
1972 57.8 55.1 65.0
1973 51,0 : 51,0 55,1
1974 52.8 49,2 55,0
1975 52.4 58.4 ' 55,5
1976 41,6 44,7 46,4
Mean 44,6 44,9 46.4

(2) Maximum annual precipitation
{b} Minimum annual precipitation
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N Tebie No. __ _
Rating table for ... Comnecticut River at Montague City - boghs o e
from . b , from to.... s Jrom O
Sn6e | Discharge | Differ: | OA8e | Dischacge | Differ- Sege | Discharge | Dier § G2t | Dischurge | Diffr ok | Dischacge | T MG!.&";: Dischargs | Difler ke | Discharge Diffor-
Feoet Ch Ch Fert ch Ch [ Foe Ch <fs Fout kR Cfi Fers i CE Foet Cfi Ch Frt Ch Cfe
SFIm— w100 o0k el %0|..7240.. 510 [1100}.22000.] 550 §1300 {17,800 ] 5 31501265200 550
RUY S w0] 1200 1 o6l e 107430 15170 10} 12250 | 560 108,120 l 10124,520 A
200 ] 20 1300 1400 2 2017660 1 554 20112500 | 55y 20 {18,440 20 |24 5,840
S e 30 141@ ______ 1 19 30 -30 -7880 2_ 3_0- 301.12750 }__2_?_(_)“_ 30{18,760 | 25,160 1
) 0] 13200 o0l 40]...8110 13020 | 980 40 119,080 i 123,480
P S 4 01680 00l s s0ol.830 1717 50013300 500 1 50 (19,400, sf25,8000 T
P — PR I ©]. 85700 | | wl13600] L} w[9.720] | | wl2e.020] |
20205 o | [ 1880 1 o0t sl 70]..8800_ 0].13900 70(20,040. 70(26,,440
wl 265 [T s 2000 77500 w0 50090300, | slas200.] |} wRosasel | ] s]6.260
002901 50 | w0 21300 1500 s 5092601, | sof 14300, | w2680 T (27,0800 1
donl.. 350 155} 6l 22601 50 B 1000 |..9300. o {120} 14800, 1|} 1400 22,000 17| 7] 160027500
w0395 T 0] 2390 U 20 2730 HT) o) 15100 1] 1021,320 1] 1027720
w455 1 Tl ] 2520 O 2020000 11 15400 [7]T] w0 |2L.640. 228,040
0b 220 100 1 26501 a0l w0 30110250 7 20{.15700_ 21,960 1 »p28.360 |7
©l. 390 1501 w __.2_7__8_9__?{_;,};“ © 010500 |} wll6000] | H wl2z.280] | ] wi28.680]
0l 880 Fag 1 52910 F 0] = 0120730 [T ol 26300 7Y sofzz.600 [ sezo000 |
@190 o 1 w3050 10T o] 11000 FTTE 116600 717 wl22,920 7T7) wl22.320] [
70)...820_ 90 s0}..3190 uof ™ 70 [.L1230 20[.16900 {23,240 70[29,640 )
PN PO BEPYNE < A s 11300 T ol 17200 171 m?.?.z.?.ﬁ_g___;‘;-:-: 029,960 |
'90“"1'999“"_]“(}0_-_‘ 50]..3470, 150 ] 2011150, z};_“ 0].17500 5 4, 023,880 1.0, 030,280 3!0
This table is applicable for open-channe} conditions. It is based on discharge measurements made dufing -veee e oeoeeeoc e
.................................................................... _andis.. oo ___welldefmed between _______.___chand ... ____ s Comp. by _______daee____
___________________________________________________________________________________________________ I eans et Cid. by _____...date____._ ..
_______________________________________________________________________________________________________________________ S e e eee W SUVERMMENT PRKTING FTICE : Lo 7 — $-TE
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(R::sz_vm UNITED STATES DEPARTMENT OF THE INTERIOR sto. No.O. 1 _ 7 O_KQ_ QL
GEOLOGICAL SURVEY [WATER RESOURCES DIVISION)

Table No. 2_ Q.
Rating table for _Connecticut River at Montaque City, Mass. ... Begin 661 001_
from October 1, 1966 .. L from B0 o S from .. 00
peiahe Dischrge | Dl ﬁ‘ifm Discharge | Difec [ Goge § pischarge | i | Gge [ piscracge | Diftr | Suke | pischarge | D | Cote | Discharge | Difer | o | miscnrge | e
Fet | O ¢fi || Fee ch Cf || Fer cp i || Fer I o || Fer cf f || Fes < Cfi || Feer o i
17 00130600 ] 360 19.00(.39000.. 380|210 _AEBQO.-‘&QO’“ 2300 [.55000.. 440 | 25 00 L 6A000.. 480 27.00 | 73800..[ 5pg 290084200 540
10130990 Y60 | 101.39380 | 505 | 201472001400 | 10[.35840. g | 0[B4480 00 | 0| 78320 15p0 | 1084780 4 5aq
231320 o0 | 21397601 00l 247600 1400 1 20[56880 1,0 | 221300 100 b 0| 788800500 | 20185280 1540
20131680 £ 5020140 [0 7] 50148000, 4oq | 501563200 g0 | 20| 8380 a0 ] w0} 75360 {550 | 5085820 540
40] 32040 360 | 140520 380 | _48400 q00 | |.56.760.. aap || A0 165820 480 | 75880 1590 40 _..8_63.6(.)-5-&0‘-
50 -324-0'0360 501.40900 380l _.4.8.80_9_-._ ann | 157200 440 | 5o 6640.9_ ag0. 1 | 76400} 50q 30| 86900 540
32760 1560 | 0}41280.f 200 | @] 49200 {400 | ©|.57690.1 440 | «|66880 [ 00 | 76920 15p0 | 087440 fopg
70 33]20—360 70| 41660 3g0] ™ | 49600 | 00| ™ | 58080 2401 ™ 57350 P | 77440 520 | 87980 540
80| '3348'0"',_36.0._4 80 4204[]380 80 ,_50000 an | ® 58520 240 ) * |_67840_-_ 480 20| 77960 520 80 _.8.8_520_5- a0
90 "3334'0"7-36.0.-, 901.42420 380 | _SDAQQ-._ a00.] *° 59660 a0 | o 68320 480 | _78.4_80_520_ 2 _890_6_9540"_
18.00 "3‘5'2'QQ"‘_3’_8_0___ 20,00 |.42800_ 400_| 2200 __5_059_0__._ 420, 2400 |1 .59400.. ] {‘16.0.-.26 00 __5__8__80_0__15{10' |e8ee | 73000, 520,30 89600 540
10| 38580, 1 o0 | 10143200 { g0g | 1051220 450 | 10598604 4o | 00192300 Jopn | 10179220 Jpon | 10090140 15a0
20 _35950380 20 436004‘00 20 __5_154.[1-._42&“ 201.60320_ 4601 "63&90"'.5[10___, 20180040 5204 ® 90680 540
3036340, 380 | 30 "QQ'Q'QQ",_Q.O_O--. 3022060 a0n | 60780 a60.| 7.0300_ 500 § 1 80560 520 3091220 540
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8038240 380 ® | 46000 200l ® | 5A160. 420 | ® 63080 4600 ® ..7..2.8_0.0____5&0‘“. 201 83160 520 "g'3"9'29"2_5_4.g___
90 '38620380 50 T'Q'G'G’DQ"A_O_O___ 90| 54580, anl 63540 60 * 173300 500 501 83680 ] 500 | 94460 540,
This table is applicable for open-channel conditions. It is based on discharge measurements made dUring —- o ._____.._ceieeiraienamrmenren
I is . identical with rating 19 above sadis.. ... _welt defined berween 5,000 ___cfs and 150,000.___ ofs. Comp. by .RAG_ daee12-8-70
e 0 T : Ckd. by _JWB __ datc].z.-.l_?: 70
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Table No.2_0)_
Rating table for _Connecticut River at Montague City, Mass. . ‘Bgn 351001 _
fromQctober.1..193%0 . s fromoo B0 from _to e
neighe Discharge | LG ¥ aaigne| Pincharse | D | (2085 | Dincharge | R 0285 | Dischurge | Dier | o | Dischasge | D | Otk | Discharge | Difer | ot | Discharge | Difke
Feut o cf Far Cfi cfr Feet < Cfr Fest cfs Cfs Feet o/ ¢h Foet cf cf Fat ch Cr
37 0 .9.599&--.5_5_Q B3} 106500 p5 135001120000 700__|379011340001700 |39.0149000 g 4100} 165000) gny [43.00 181000 800
1039950 | 550 || e 10715@_5_50 a0 | 120700 700 1 | 134700 700 | a0 H‘gggg soal 165800 200 10 L 181800 800
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7200 ey | 40 1091001650 | 122800170 | 411368000, 0 | w|152200(, | #]1682001500 | 0| 184200,
30 _977_59-550 30 1109750. 650 | -]23500]00“ 50 ._1_1’27._5_[}.0_72_0_&_" 501123000 800 | *° 169000{ g0 50 185000._8_0,0.__
8300 oo | (1108004 | «{124200150q | «|138200 700 }153800/ 0 | «[169800(5 | <o|185800f g0
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21017004000 1 2ll138004, 00 | 128400100 | 2|142600[ o | wo[158600[, | w|174800[o ] 0]190600f 50"
30 _102_3QQ50Q 501115100 700 | * ‘]'Z'QJ'QO"_'Z_OQ_ | 2 143400 800 | ¥ ..159400._80{1___ 30 L 175400 200 301191400 800
4o _I_O_ZQQO__@QQ____ 40l11580 1,00 | @ _].2_9§O_Q.mm 40114420010 | 160200000, | 40 |126200) ) | 40| 192200 800
50103500 | 6aa. 1 ”65007&0 30 130500 a0 | 145000 800 4 *° 1161000 800 4 177000 200 sel 193000 200
@ 104100050y | «1172004,00 | ©}1312004500 | 60} 145800/gq0 | 0|161800}q,0 | 0 |177800fo) | 0 |193800 800
: 70 ig:igg 600 I 117900, 700 | 21131900 700 ] 701146600 800 | 70| 162600 200 70+ 178600, 800 70 ::ggzgg 800 _
L 105300 600 | =|1186001700 | =0l1326000,00 | 01474001500 | 0|163400[gn, | #1179400/g50 | a0 1800 _
m oll899000 | 01193000, | 1333000 ] 50| 148200 800 | »1642001g50 | 501802001500 | o 196200f 0
1) This table is applicable for open-channel conditions. It is based on discharge measurements made during - oooooococooomnooeeieaeeeas
w1t is identical with rating 19 above sdis... ... _well defined becween 53000 __cfs and - 150,000, cfs. Comp. by _RAG_ a1 2-8-70
o ...5.0 feet, B C&d. by B _derel2-17-70
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Holyoke, Mass.(l)
(DA = 8,177 sq. mi.)
Zero Datum 97.47 ft msl

0
4,000
9,000

16,000

24,000

35,000

46,000
60,000
74,000
90,000

105,000

124,000
143,000
162,000
182,000
203,000

226,000

CONNECTICUT RIVER
RATING TABLES

'Springfield, Mass. (2)

(DA = 9,587 sq, mi.)
Zero Datum 37.76 ft msl

0
1,500
3,000
6,000

11,000

16,000

22,000

28,000

35,000
42,000
50,000

58,000
66,000
74,000
82,000
94,000

104,000
114,000
126,000
138,000
151,000

166,000
180,000
194,000
210,000
225,000

240,000
257,000
274,000

Hartford, Conn.(3)
(DA = 10,428 sq. mi.)
Zero Datum 0.55 ft msl

0
2,000
4,000
6,500
9,500

12,500

15,800
19,600
23,400
27,600
32,000

37,000
42,000
47,000
53,000
59,5060

66,000
72,500
80,000
87,500
95,000

104,000
113,500
123,500
133,500
143,500

153,500
163,500
173,700
184,000
194,500

205,000
215,500
226,000
237,000

(1) gage located at Holyoke Water Power Company Dam,
(2) gage located at York Street Pumping Station.
(3) gage located at Buckley Bridge,

)
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GEGLOGICAL SURVEY |WAYER RESOURCES DIVISION)

Tabla No. 29_

ah Nl w— — ———

Rating table for Connecticut River at ThomosOnVALLe . COMur  rmrroooeroereoocerereererereseoore e reeecceeee Begin  67100L _
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R — 2 00 12.80.9.11_00 4 00 _fl.:”.QQQ-J-L&Q‘Q 600180000 1900l .00 .-.1..1_§9Q.(?_]_q ql 100 _liﬁﬁﬂﬂ__LS qol 12°01H19406049 1900
RTE RO .10 ,-.%3900 1100] 44800 | % 0 51900 | ! 101319900 101 157900 100195900 |
P I B . 20 .-.3:.5999.“;;86 20 _{L@_E;_OO“i'" 20 &.35'}@_0_-; ----- 20 112.15.00 20 _1.5_9§0_0- IR 1197809 e
1) I 301 101000200 1 30 146400 | : 30 85700 | ! 30123700 30[161700]. 201193700
o] ] ,401.17300. 1200 ©150200 ] ] «B7600 |71 ©[1256000 || wll63600 wl201600] |
P 0185000 b ols2000 ) ¢ 5089500 50127500 50 (L8500 11 wl2035000 |
LY I— 6198001, .00l ©[53800.; 001400 . 1129400 50 [167400. w05400, |
R 70 211000 ol 70135600 ) 003300 | 7T w[i31300] || wmle9soo] || solzaszosd |
sl | 80 225001400 80 157400 | 20 P5200... wil33zoo] || s0|L712007 212092000 |
L) N 90239001500 20]39200 180001 90 27100 0135100 - 90173100 90211100
Lol | 3 0] 25200 ¢ 00] 5.00(61000. 1 0 170029000 | 1] 9m137000] | h1el75000) | Jimpizooe] |
BT} S T 5627000 1-7-00 10162900 T 11009.00 T ol38900] | B 176900 . T 2.14 gﬂﬂ'---______
2ol ] 20]28700 11200l 20164800 20 [1028.00. 2140800 20 178800, 2026800
30 -E-)z-l-z'(—)~78-0 30 ‘30{1091800 50166700 I 4— 30 104700 T 30142700 0080700 | 1 sepaszoo :’_:
w|. 7200 550 | 132200 || wjese00.] | | wll0ss00 w0[l44600 1] 1826001 1] wpanseo) |
08050 [g00 | 20]340001 17 0170500 1 |1 selossoo| || smpasseal || whsasool |1 sk2zz00 |
w 3950 I 1 0]35800 T w2400 | | 110400 |7 1484001 || wlgs4a0n] | | < 224400]
1.9.004 B . S S I S| S SO S A S AU R _ S -
2009850 Jg50 | 5037000 (743000 | | w[l123000 | | 2150300 L88300] 1 | np26300| |
-'E 80 L.Q.'Z.Q.Q.-.J-l;-qg of # 39400 o 762004 1} | 20 |L142.00. L) e _1_5_3_3.QQ__ 80190200 | | 80 ZZ.&.Z.QQl_“T”H
2 |9o _118.0.0_ 1000l 41200 1 _?IO ol # 78100 1900 116100 19001 * 154100, 1900 192100, ] 190 Od 90£30100 ] 1900,
m ! This table is applicable for dpen-channe} conditions. It is based on discharge measurements made dUBNE vumewon oo cmsemsm s acmeocmaa i
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@l ) GROLOGICAL SURVEY {WATER RESOURCES DIVISION) . MR e | mem——
: Tobls No. _ _
. ticut River at Thompsonaville, Connecticut .
Rating table for ........... Connecticut Rive it . Bogin  _ _ _ _
7 YR. MO, D. HR.
from ... 7 S Jfrom B0 s from. oo B0mmoeeeeeeeeeeeee
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T o GECLOGICAL SURVEY {WATER RESOURCES DIVISION) N

. : Teble No
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Chicopee River at Indian Orchard -

Table No. _ \_

_________________________________________________________________________________________________________________________________________________ Begin __ __ _ _ . . _
YR MO, D
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from ... 20, Jfrom 2O s from. . B0 oo
onks| Discharge | Difler | Cabe | Dischacge | DIREE || Gaac | Dischacge | i | Cage | Discharge | Der | Coge | Discharge | Qe | Ot | pischarge | e | 286 | Discharge | Tt
Fet | Ch o || Fe | CF | of | Fe | <o o || Fe I3 cr | R | <A k| Fer | B || Fer | B cfs
R 400) 283 37 | 00 1392 108 00 ] Y P 00 ] 00 |
d0t. 13y 4 0] 320 37 a0 | 1790 1 g90 | 0l ] 10 RUYI _ R L IS
0l 2.7 ] 20 ) w3570 40 Tl w1812 117- P 20 20 e )
30 _4.7-2”q 0397 ;;_3 ----- 30 ___1.9._2_?__-:“1“21“ sl 30 30 _ sol | i
wlZably o | w880 1o 1 w2050 |7 Y | Ry e ol ] ol )
sof.11:6 4‘_(; 0l 483 ;LQ | S R P I ol ] 50 sold )
©0l.16.2. s o w).53 [ .5-;[““1 P ld 1 60| aaane -------- 60 Py )
200 22.8 17 o 70].983 55 R S R0 DO Ry 0L ] 20 ]
30.6 Jg 4 | w840 g | el ] P I ] sl 7 o | )
40.0 hog| L8% _fen | sobwd | P I PO I O | P i
3wl 308 b 5] 260 el b ] I I S N :
00634 by o | w0826 [50T] wlo T Y S B Y I v | T S i
w780 4 ot A8 {70 | 2ol ] 2 P P S Y S i
w0287 _hg a | s 970 | 76 | 30 | 30 o] | 0] | T Y e i
“© 114--;1 ------ 0| 1046 |49 | ol ] P P7Y I I S T wl1I )
PYRELIN Y PRI PV ™ I P T %) — sl T wl T i
o 19 e 1 wf209 J9e | sl P 1 e M e ol )
0] 183 _?:9 01298 [, q 2 ..... Y I S R 20 70 B I )
IETTI e PP o I I P . . I e :
s0l.267 {36 1 012480 {10a & sl ] o I | 5 B T
' Tﬁis table is applicable for open-channel conditions. ft is based on dischacge measurements made during .....-- -
o e - andis oL - well defined between ____________.. ofsand __________... . ofs. Comp. by ... —dae.. ...
e e e ————e e ——————— Ckd. by date

SE£-9 3LV

-
'
'
1
H
1




BARRE FALLS DAM

- AREA AND CAPACTITY
DRAINAGE ARFA = 55 SQ.MI.
Capacity Capacity
ilev. Stage Area Ac~Feet Inches Elev. Stage Area Ac-Feet Inches
(msl) (ft) (acres) (msl) (ft) (acres) :
770 0 0 0 0.00 789 19 620 5510 1.88
: 790 20 660 6170 2.10
771 1 20 15 .01
772 2 50 60 .02 791 21 700 6870 2.34
773 3 an 120 .04 792 - 22 740 7610 2.59
774 4 100 220 .07 793 - 23 790 8410 - 2.86
775 5 125 340 .12 794 24 830 925N 3.15
' 795 25 370 10100 3.44
776 6 160 490 17
777 o7 180 670 .23 796 26 920 11000 3.75
778 8 215 880 .30 797 27 960 12000 4.09
779 9 245 1120 .38 798 28 1009 13000 4.46
780 10 280 1390 A7 799 29 1040 14100 4.80
' 800 30 1690 15200 5.18
781 11 320 1700 .58
782 12 360 2050 .70 gnl 31 1140 14300 5.55
783 13 390 2430 .83 802 32 1180 17500 5.96
784 14 430 2850 :97 3n3 33 1220 18700 6.37
785 15 460 3300 1.12 804 34 1260 20000 6.81
8n5 35 1350 21300 7.26
786 16 500 3790 1.29
787 17 540 4320 1.47 : 806 36 1350 22600 7.70
788 18 580 4900 1.67 807 37 1400 24000 ' 8.20
Crest Elevation = 807
Invert Elevation = 761 due to
9 foot drop at inlet channel.
[
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, AREA OF RESERVOIR IN HUNDRED ACRES
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CONANT BROOX DAM
AREA AND CAPACITY

DRAINAGE AREA = 7.8 SQ.MI.

Capacity . ‘ Capacity
ge  Area Acre~Ft. Inches Elev. Stage Area Acre-Ft. Inches
t) (acres) (msl) (ft) (acres) ‘
N 0 0 Nl 726 33 56 a50 - 2.28
1 1 1 .00 727 34 58 1n1n 2.43
2 2 4 .01 728 35 - B0 1070 2.57
729 36 62 1130 2.72
3 3 8 .02 730 37 64 1190 2.86
4 4 12 ‘ N3
5 5 16 04 731 38 65 1250 3,00
3 6 20 .05 732 39 66 131n 3.15
7 3 24 .06 733 40 68 1375 3.30
| 734 41 69 " 1440 3.46
3 11 28 .07 735 42 71 1505 - 3.62
9 15 40 .10
N 17 60 W14 736 43 73 1575 3.79
1 19 80 .19 737 44 75 1650 3.97
2 21 106 .24 738 45 77 1720 4,13
739 46 79 1800 4,32
3 23 125 .30 740 47 80 1875 4.51
A 25 150 .36
5 27 180 43 741 48 83 1950 4 .59
3 29 210 .50 742 49 85 2030 4.89
7 31 240 .58 743 50 87 2110 5.07
744 51 86 2200 5.29
] 32 2790 .65 745 52 92 2300 5.53
9 34 310 .74
g 35 345 .83 746 53 94 2400 5.77
1 36 380 .91 747 54 97 2500 6.01
2 38 415 1.00 748 55 100 2600 6.25
' 749 56 104 2705 6.50
3 40 450 1.08 750 57 107 2815 6.77
A 41 490 1.18
5 43 530 1.27 751 58 112 2940 7.07
6 4t 570 1.37 752 59 119 3065 7.37
7 46 620 1.49 753 60 130 3190 7.67
754 61 139 3320 7.98
3 48 675 1.62 755 62 146 3450 8.29
0 50 730 1.75 '
) 51 785 1.89 756 63 152 3580 8.61
1 52 840 2.02 757 64 . 158 3740 9.00
2

54 895 2.15

Crest Elevation = 757
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IN ACRES

AREA OF RESERVOIR
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POOL STAGE IN FEET
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PERCENT FULL

WATER RESCURCES DEVELOPMENT PROJECT
CONNECTICUT RIVER BASIN
CONANT BROOK DAM
PERCENT STORAGE
CURVE

NEW ENGLAND DIVISION, WALTHAM,MASS.
' AUGUST 1978 ‘
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CORPS OF ENGINEERS U_S_ARMY
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_RAINFALL
IN. INCHES

DISCHARGE IN 1000 C.F.S.
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ols S EETs CONANT BROOK DAM
0 6 12 | SPILLWAY DESIGN
- TIME IN HOURS AFTER BEGINNING| FLOOD
OF RAINFALL EXCESS : .
NEW ENGLAND DIVISION, WAL THAM, MASS.
AUGUST 1978

PLATE G-45



CORPS OF ENGINEERS : U.S. ARMY .
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Lv-9 3J1Vd

ALL STATION SCAN

COASTAL STATION
40 BLOCK ISLAND

COASTAL STATION
41 OLD SAYEROOK
95

STA. NO. AND NAME

38 WELLS RIVER
36 WEST HARTFORD
35 WHITE RIVER JUNCTION
37 N WALPOLE
1S KEENE
7 WEST DEERFIELD
6 MONTAGUE CITY
17 INDIAN ORCHARD
18 WESTFIELD
16 SPRINGFIELD
27 MAD RIVER DAM
24 COLLINSVILLE
20 RAINBOW
19 HARTFORD
34 RUMNEY
33 WOODSTOCK
39 CAMPTON
32 PLYMOUTH
10 PENACOOK
3 SOUCOOK
11 CONCORD
8 GOFFSTOWN
® GOFFS FALLS
14 LOWELL

”

28 HALL MEADOW DAM

30 EAST BRANCH DAM

26 THOMASTON DAM

31 NORTHFIELD BRK. LAKE
25 BLACK ROCK LAXE

23 HANCOCK BROOK LAKE
29 HOP BROOK LAKE

22 BEACON FALLS

21 STEVENSON

”
13 NORTHBRIDGE
12 WOONSOCKET
2 WEBSTER
4 JEWETT CITY
1 WILLIMANTIC NATCH.P.

2 FEB. 1973
FILE NO. DAY HR.MIN.
54 33 2055
FIiLE NO. DAY HR.MIN.
52 33 2055

FILE NO. DAY HR.MIN.

72 33 2058
72 33 2056
69 33 2056
72 33 20%6
72 33 2056
73 33 2056
73 33 2056
72 33 2056
72 33 2056
72 33 2056
63 33 2057
72 33 2057
72 33 2057
70 33 2057
71 33 2057
72 33 2057
10 33 2057
712 33 2057
73 33 2057
69 33 2057
73 33 2088
72 33 20538
73 33 2058
73 33 2058
72 33 2058
71 33 2058
72 33 2058
72 33 2058
72 33 2058
72 33 2058
72 33 2059
73 33 2059
72 33 2059
73 33 2059
73 33 2059
73 33 2059
73 33 2059
73 33 2059

DiISCH.

7024,
840.
11590.
14850.
0.
3234.
21340.

N

SONPRO ODNAMAOWN MNNNNENNONNWA NWNNAONNEN

[ ]
CcoNMD ohBBhNNNDON ChNNBRONRRNONE DuNNBONGN

T () Bk b e ek et ek

BAROMETER
29.03 IN. WARN

BAROMETER
29.12 IN. WARN
STAGE
4.60 FT.

AN A WO Bw
W.Og.
[ -1-1-2-1-]
e B
SERE
(1)
=X
a3
o

~J
-}
-
-

. .

5.60 FT.
48.20 FT.

7.40 FT.
17.30 FT.
26.80 FT.
28.60 FT.
39.10 FT.
8.60 FT.
2780 FT.
9.20 FT. FSTG
11.60 FT. WARN

~10.00 FT. NYLD1
$.30 FT.

6.60 FT. WARN
10.20 FT

7.10 FT. WARN

WIND VELOCITY

WIND VELOCITY

POoONM OHOOODOO00
O HruReOoRaRADN NROBNROKRRD

|
Lt

NOROVORAN COMROOOOON

e w4

(]
inwide~nbbN

=000
YT

WIND DIRECTION

225 DEGR
WIND DIRECTION
149 DEGR
RAIN INCR.
15.67 IN. 0.36 WARN
403 IN. 0.37 WARN
2.65 IN. 0.17
5.80 IN. 0.22
1406 IN. 0.355 WARN




‘ - A5 July 1977
LOG OF RADIO REPORTS—-FLOOD CONTROL DAMS
WACHUSETT RELAY BgngRDs
66 54 53 51 50 52 65 62 63 64 6! 60 54
b4 WEST |LITTLE-{KNIGHT-] BIRCH BARRE | MANS- | EAST | west- | wEsT |Hooces |BurFum-l NEW [@
c TULLY FIELD | BRIM- THOMP- BEDFORD|.€
3 ITEM HILL | viLLE | VILLE | HILL FALLS |uoriow] FiELD | VILLE | "Son' JVILLAGE] VILLE BARRIER 1
| | Time of Observation 0800 0800 0800 0800 0800 0800 0800 0800 0800 |o0800 0800 | 0800 |1
2 | Precipitation{last 24 hrs.)| 0 0 _ ; 0 0 0 0 0 0 0 2
3| Form of Precipitation - - - - - - - - - - - 3
4| Present Weather Clear Clear Clear Clear Clear Clear Clear Clear Clear | Clear Clear | Clear 4
5] Pool Stage 2.18 518.83 | 2.4 1.825| 15.0 777.9% 17.15 | 13.29 | 10.57] 15.66 3,02 | 11.02 5
5 Tendency Steady | Falling | Falling | Steady ] Rising Steady | Steady | Rising |Steady }Steady | Rising | Steady | 6
. F-.1-
7| Gate Openings 3-0-3 | 3-3 3.3.3 |4-4-4-4] 0-.15 3-3 |o0-0-0 J2-2-.1}0-F-.1].1-1-0] 3-3 |.1-F-F} 7
. . {
8| Tailwater Gage 137 12 00 287 ) a5 | 276 | 2.37 |2 1160] 2.83 | 3.67 12.64 1.13 | 15 8
9§ Outflow 9 60 189 89 17 8 155 43 65 | 118 19 9
INDEX POINTS 4.1 ouT 4,3 3,54 3.1 4.65
ol 10
i 526 4.3 94 | 541 36 Tl
g 1.64 580 g
3 263 I3
4 |4
5 ) i5
REMARKS
4 1 1/2" Alert
NED [0, 477 (A)
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REGULATION OF AND RESERVOIRS RCS MEDED-3
NED ,5o™;503 LOG OF REPORTS AND INSTRUCTIONS |
oate | Bavrye Fallc RES. RES. W‘A\fg Chi
:,:i RES POOL GATE OPENING OUTFLOW | RES POOL OGPAETl:NG OUTFLOW PRECIPITATION 3&::{:%;}:1 : RIVER AT RIVER AT
OF Y
lrePoRT| wour| sTace 1 2[3le|5l6|7]e|rw fjmour|stacel i 12| 3|t crs. § LocaTion |Hour "::"fgc_ HOUR [STA C.ES R|stace crs Jwour |sTace] c.Fs
8711 I — 1
13Mac]iznis |776.2])5 B8] Barve Palls V5 1251425 |17/5 |34 171519.12
H4Maviogis | 5115 4.25] e Fallslogis|05]1.15 JoBis] 3.5 ogi5 Q.éa 5028
GA 7o |.sis |
o0 |78L.71:51.8 3.49) {4300 3.4 1300(9.11 |4879
6ol|70 |71/ :
1500 |182.3}1 | ] 37 vre Falls |/500 |015)/. 90 V1500 | 3. ¢ 15609.02|4818
15Max |0500 [ 785.4[1 |1 403310 Bavre Aalls| opocl0,35] 225 0300 3.3 0800|897 | #4587
60(7p j2(2 -
500 |18¢-2|2 [ 2/ 477 150013.0 500 12,7/ | 43¢
6o |To [313
l6Mav [0800]784.0 3 |3 S:7/5 OBoo| 2-8 | 0820 |7.8¢ |3282
17Mar logoo| 785213 524 rre Flls |og00|045|2.40]0800] 2.7 of00 7-34 2704
|\8¥ar jogo0 18371313 S5 Jog0o]2.5 oFo0| 6-%4 12270
- %@_M}_ S.op1 813 Bavre Falls | ao0g|2:461i500] 2.4 I: 006502150
END OF OFFFRTION
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ED FORM 4no

} Nov, 1951

RESERVOIR REGULAT ION
OOMPUTATION OF INFLOW

f100d or _APEIL_ 1960

pate APRIL /960

g
CHANGE IN FLOW TOTAL
e | RES, STAGE |into/from INFLOW REMARK §
STAGE  |Feel per hour! gupace | ouTeLOW | (5) £ (6)
peot | sovved|iagted| c.f.s. c.f.s. | c.tf.s.
&) (2 3 | (@ £5) (6) (D (8)
31 Mar .
egeo | 177.39 : 221
| | 0:4¢]0.23| 600 gal
100 © 77285 ‘ 90
- 0791039 /oo | /! 70
1200 | 778 ¢4 90
0.56|0.28| 9850 ‘ /040
1400 {77920 | 70
0.50,0:25] 50 940
\too | 174.7170 | 95 |
0.50[0.25] 900 995
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STANDARD OPERATING PROCEDURE (SOP)
FLOOD CONTROL REGULATION
BARRE FALLS DAM
BARRE PLAINS GAGE
STORM RAINFALL BARRE RIVER INDEX STATIONS REGULATION MONTAGUE CITY GAGE s
(WITHIN 24-HR. PERIOD) FALLS (STAGE IN FEET)
ANTECEDENT *
PHASE ST Conernon DAM ware_mven [copEe comvecricut |INSTRUCTIONS | o o URING EACH PHASE
SNOW-COVRD DRY RISING POOL AT AT AT GATE SETTINGS ' BARRE FALLS
b ARRE FALLS DAM
weton mro-| omouno STAcE L G e T
ZEN GROUND FEET wg{c émgngﬂhuzm USGS' GAGE]|(USGS GAGE]| (Nw'§1 y DAM ,
FLOOD CONTROL PROJECT MANAGER :
| — APPRAISAL SUMMER WINTER |
. . . l PHASE I
FIRST ALERT 1.0 L.O 776 MSL T80 MSL i i — 1. COLLECT AND TRANSMIT RAINFALL AND STAGE DATA TO RCE.
- al_al 2. OPERATE ACCORDING TO INSTRUCTIONS FROM RCC.
SECOND ALERT 1.5" 2.0" As Instructed _ _ —_ —_ PHASE IO ‘ COLDBROOK
. 1. DPERATE ACCORDING TGO INSTRUCTIONS FROM RCC. T —
| (orAsinsiructed) ' ' _ 2. NOTE ALL UNUSUAL CONDITIONS AT DM, DOWNSTREAM NTREE
- - - - — == == |7 — | Growinc I | | = : =T =] CHRNNELS AND INDEX STATIONS. ’ N
’ SEASON || ) | BOTH GATES CLOSED 3. COLLECT AND TRANSMIT RAINFALL AND STAGE DATA AT S
INITIAL REGULATION 2.0" 3.¢" As instructed — 15 (3452'3..:51 TO 1- FOOT GATE | MINIMIM 3-HOUR INTERVALS OR AS DiRECTED BY RCC. \
' (Or As Instructed) _ NON-CROWING ' . - SETTINGS PHASE TIT
%&éﬁ@ﬁ%ﬁ' ' 1. CONTENUE PHASE |1, STEP 3.
I-¢C 0 " 2. RECONNDITER DOWNSTREAM CHANNELS AND POTENTIAL
ONTINUATION 3.0 4.0 _ As Instructed . 20 10.0 26 18 RESTRICT OUTFLOW DAMAGE MREAS. _ WEST WARREN LPP
OF REGULATION NON-GROWING] (6160 CFS) [(68,800 CFS)[(126000 CFSITO MINIMUM RELEASES '3 REPORT TO RCC FOR FURTHER INSTRUCTIONS.
(Or As Instructed) 4.0 (0.1'=0)
I - EMPTYING STORM NONDAMAGING DOWNSTREAM CHANNEL CAPACITY FOR BARRE FALLS .IS 1000+ CFS oasE PIRO"ECT REGULATOR
THE RESERVOIRS HAS ABATED DURING NON-GROWING SEASON, 6001 CFS DURING -GROWING SEASON {. COMPILE DATA
_ 2: PLAN AND CODF;’DINHTE NEXT TRANSMISSION TO PROJEET '
EMERGENCY OPERATION PROCEDURE (EOP) Notes: ' MANAGERS. ' EORANT BROOK DAw
T o e Notes: 3. RESTRICT QUIFLOW 70 MAINTAIN SAFE DOWNSTREAY . SPRINGFIELD GAGE * INDIAN_ORCHARD GAGE
3. Emptying the reservoir shall not be initiated until contact has been established with RCC. CHANNEL CAPACSTIES.
sartial -tlosure Complete Clostre 4. INFORM CONNECTICUT RIVER BASIN REGULATOR OF ACTIONS.| |
[HRE 0 - 0.1 2. The rate of discharge shall not exceed 150 cfs/hour up to 600 cfs and 50 cfs/hour over 600 cfs. LEGEND ) SCALE IN MILES
Maximum rate of servoeir drawdown at. Barre Falls should not exceed § feet/24 hours .PHASE his : ’ ' 'ﬁo s
3. Maximum rate of reservo ) 7. CONTINUE REGULATION INSTRUCTIONS TO PROJECT - &  USGS GAGE
Rainfall in R 30" L, Refer to Parcgraph 26 for repulation at Barre Falls while Coldbrook Diversion is operating. MANAGERS . : A STAFFE GAGE
24 hour Period <Y : 2. CONSULT WITH BASIN REGULATOR TO ANALYZE SEVERITY SIAFE S
5, Reservolr roads should be barricaded when 2 rising peo! is expected to exceed 783.5 ft. MSL. OF FLOOD. .
. RDINATE REGULATION WITH CONNECTICUT RIVER BASIN )
Risi st 6. Following is a list of legal diversion criteria at the Coldbrock Diversion: ;EGSEETOII?ND‘ . AVERAGE PEAK TRAVEL TIME ‘
ising Stages . .
8 Plai | 5" 50 a, No Diversion 1s aliowed between 15 June and 15 October. . PHASE IO BARRE FALLS DAM TO COLDBROOK INTAKE . . .. . 3-4 HOURS
arre Plains 5 0 : 3 BARRE FALLS DAM TO BARRE PLAINS —— 3 -T7 HOURS
Indi Orchard 8.0 a0 + A ec. wl P £ ) , of Public Heaith. 1. COLLECT DATA FROM PROJECT MANAGERS ; o
e b AT} Tlous In excess of 132 cfs from 15 0ct. to 1 Bec. with permission of the flass, Dept of Tublic feo® 2. CONSULT WITH CONNECTICUT RIVER BASIN REGULATOR. | BARRE FALLS DAM TO THREE RIVERS_. . __ .. [8-20 HOURS
c. All flows in excess of 132 ¢fs from 1 December to 31 May. 3. TRANSMIT INSTRUCTICNS TO PROJECT MANAGERS. : BARRE FALLS DAM TO THE MOUTH OF THE CRHICOPEE __ 22-26 HOURS
d. All flows in excess of 132 cfs from 31 May to 15 June with permission of the Mass. Dept. of Public Health.
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LOOKING UPSTREAM

WARE RIVER AT BARRE PLAINS
STAFF GAGE

LOOKING DOWNSTREAM BARRE PLAINS (RT. 32 BRIDGE)
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VIEW OF CONANT BROOK DAM





